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(54) OPTICAL HEAD DEVICE AND OPTICAL RECORDING/REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized and light-weight flying head 
type magneto- optical head device which is applicable to a magneto-optical 
recording/ reproducing device in which a small-sized magneto-optical disk or the like 

is multilayered. 

SOLUTION: The magneto-optical head device 1 is provided with a suspension 12 
whose one end is fixed to the under surface of an arm 1 1 , a slider 1 3 which is fixed to 
the free end of the suspension 12, and a magnetic field modulation coil 14 and an 
objective lens 15 which are mounted on the slider 13. The slider 13 on which the 
magnetic field modulation coil 14 and the objective lens 15 are mounted is floated with 
a wind pressure by the rotation of an MO disk 3. Further, the magneto-optical head 
device 1 is provided with a piezoelectric element 16 which is fixed to the under 
surface of the thin wall part 1 1 B facing the objective lens 1 5 and an optical part 1 7 



which is fixed to the under surface of the epizoelectric element 1 6. The optical part 1 7 
is provided with a micro- prism, a laser diode, a photodetector or the like. The 
epizoelectric element 16 is slightly displaced when voltage is applied, and whereby the 
length of the optical path between the objective lens 1 5 and the optical part 1 7 is 
changed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The writing of the data to an optical rotation record medium, and/ It is 
optical head equipment which reads optically. Or an arm. The slider carrying an 
objective lens with which the free end of the pendant member with elasticity fixed to 
the inferior surface of tongue of the above-mentioned arm and the above-mentioned 
pendant member was equipped with the end. So that it may have a luminescence 
means, a beam splitter means, and a light-receiving means and may be in agreement 



with the optical axis of the above-mentioned objective lens with which the optical axis 
of these optical means was carried in the above-mentioned slider The optical 
department with which the above-mentioned arm was equipped, and the 
optical-path-length adjustment actuator with which the above-mentioned arm is 
equipped and which adjusts substantially the optical path length of the optical head 
equipment concerned are provided. Said slider is optical head equipment with which a 
predetermined distance surfaces from the field of said optical rotation record medium 
according to change of the atmospheric pressure accompanying rotation of said 
optical rotation record medium. 

[Claim 2] It is optical head equipment according to claim 1 which is the actuator to 
which the location of the objective lens carried in said slider and said arm which 
counters directly is equipped with said optical department, and said 
optical-path-length adjustment actuator carries out the variation rate of said optical 
department so that it may be made to move in the direction which intersects 
perpendicularly with the field of said optical rotation record medium. 
[Claim 3] It is optical head equipment according to claim 1 which is the actuator which 
the location of the objective lens carried in said slider and said arm which counters 
directly is equipped with said optical department, and carries out a variation rate so 
that said optical-path-length adjustment actuator may move said optical department 
in the direction which is parallel to the field of said optical rotation record medium. 
[Claim 4] Said optical-path-length adjustment actuator is optical head equipment 
according to claim 2 which has a piezo-electric element. 

[Claim 5] said optical-path-length adjustment actuator — electromagnetism — the 
optical head equipment according to claim 2 which has an actuator. 
[Claim 6] Said optical-path-length adjustment actuator is optical head equipment 
according to claim 3 which has a piezo-electric element. 

[Claim 7] said optical-path-length adjustment actuator — electromagnetism — the 
optical head equipment according to claim 3 which has an actuator. 
[Claim 8] Free one end of said arm is equipped with said optical department so that it 
may point to the direction in which an optical axis is parallel to the field of said optical 
rotation record medium. Said optical-path-length adjustment actuator It is the 
actuator which carries out a variation rate so that said optical department may be 
moved in the direction which is parallel to the field of said optical rotation record 
medium. Optical head equipment according to claim 1 which established the deflection 
means which makes said objective lens located in the lower part of said arm point to a 
horizontal light from said optical department near the location where it was equipped 
with said optical department of said arm. 

[Claim 9] Free one end of said arm is equipped with said optical department so that an 
optical axis may direct horizontally. Said optical-path-length adjustment actuator It is 
the actuator which carries out a variation rate so that said optical department may be 



moved in the direction which intersects perpendicularly with the field of said optical 
rotation record medium. Optical head equipment according to claim 1 which 
established the deflection means which makes said objective lens located in the lower 
part of said arm point to the light of a direction parallel to the field of said optical 
rotation record medium from said optical department near the location where it was 
equipped with said optical department of said arm. 

[Claim 10] Said optical-pathHength adjustment actuator is optical head equipment 
according to claim 8 which has a piezo-electric element. 

[Claim 1 1] said optical-pathHength adjustment actuator — electromagnetism — the 
optical head equipment according to claim 8 which has an actuator. 
[Claim 12] Said optical-pathHength adjustment actuator is optical head equipment 
according to claim 9 which has a piezo-electric element. 

[Claim 13] said optical-pathHength adjustment actuator — electromagnetism — the 
optical head equipment according to claim 9 which has an actuator. 
[Claim 14] Said optical department, a former optical-path-length adjustment actuator, 
and said deflection means are optical head equipment according to claim 8 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 15] Said optical department, a former optical-pathHength adjustment actuator, 
and said deflection means are optical head equipment according to claim 9 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 16] Said optical department, a former optical-path-length adjustment actuator, 
and said deflection means are optical head equipment according to claim 10 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 17] Said optical department, a former optical-pathHength adjustment actuator, 
and said deflection means are optical head equipment according to claim 1 1 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 1 8] Said optical department, a former optical-pathHength adjustment actuator, 
and said deflection means are optical head equipment according to claim 12 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 19] Said optical department, a former optical-path-length adjustment actuator. 



and said deflection means are optical head equipment according to claim 1 3 which 
prepared opening which establishes an optical path between said deflection means 
and said objective lenses at the lower part of said arm which the top face of free one 
end of said arm was equipped, and was equipped with said deflection means. 
[Claim 20] Said optical rotation record medium is optical head equipment according to 
claim 1 with which it is the optical rotation record medium of the method with which 
the writing of data is performed in a field impression condition or a field modulation 
condition, and said objective lens and the magnetic impression means, or the field 
modulation means is carried in said slider. 

[Claim 21] Said optical rotation record medium is optical head equipment according to 
claim 1 with which it is the optical rotation record medium of the method with which 
reading of data is performed in the state of a non-field, and only said objective lens is 
carried in said slider. 

[Claim 22] Optical head equipment according to claim 1 which drives said arm and has 
further the arm drive actuator made to move said slider in the direction of a truck of 
said optical rotation record medium. 

[Claim 23] The writing of the data to an optical rotation record medium and said 
optical rotation record medium, and/ The optical head equipment which reads 
optically, and said optical head equipment are driven. Or writing of the data to said 
optical rotation record medium and/ They are the optical recording and the 
regenerative apparatus which has the control unit which reads data. Or said optical 
head equipment (a) An arm and the pendant member in which the elasticity fixed to 
the inferior surface of tongue of the above-mentioned arm has the (b) end, (c) The 
slider carrying an objective lens with which the free end of the above-mentioned 
pendant member was equipped, (d) So that it may have a luminescence means, a beam 
splitter means, and a light-receiving means and may be in agreement with the optical 
axis of the above-mentioned objective lens with which the optical axis of these optical 
means was carried in the above-mentioned slider The optical department with which 
the above-mentioned arm was equipped, and the optical-path-length adjustment 
actuator with which the (e) above-mentioned arm is equipped and which adjusts the 
optical path length of the optical head equipment concerned, (f) The arm drive 
actuator which drives said arm and is made to move said slider in the direction of a 
truck of said optical rotation record medium is provided. Said slider It is optical head 
equipment with which a predetermined distance surfaces from the field of said optical 
rotation record medium according to change of the atmospheric pressure 
accompanying rotation of said optical rotation record medium. Said control unit (b) 
The optical recording and regenerative apparatus which has the tracking servo control 
means which drives said arm drive actuator and performs truck position control, and 
the optical-path-length adjustment device which drives the (b) aforementioned 
optical-path-length adjustment actuator, and adjusts the optical path length of the 



optical system in said optical head equipment. 

[Claim 24] The location of the objective lens carried in said slider and said arm which 
counters directly is equipped with said optical department. Said optical-path-length 
adjustment actuator It is the actuator which carries out a variation rate so that said 
optical department may be moved in the direction which intersects perpendicularly 
with the field of said optical rotation record medium. The optical recording and the 
regenerative apparatus according to claim 23 to which said optical-path-length 
adjustment device drives said actuator, and the variation rate of said optical 
department is made to carry out in the direction which intersects perpendicularly with 
the field of said optical rotation record medium. 

[Claim 25] The location of the objective lens carried in said slider and said arm which 
counters directly is equipped with said optical department. Said optical-path-length 
adjustment actuator It is the actuator which carries out a variation rate so that said 
optical department may be moved in the direction which is parallel to the field of said 
optical rotation record medium. The optical recording and the regenerative apparatus 
according to claim 23 to which said optical-path-length adjustment device drives said 
actuator, and the variation rate of said optical department is made to carry out in the 
direction which is parallel to the field of said optical rotation record medium. 
[Claim 26] Said optical-pathHength adjustment actuator is the optical recording and a 
regenerative apparatus according to claim 24 which has a piezo-electric element. 
[Claim 27] said optical-path-length adjustment actuator — electromagnetism — the 
optical recording and the regenerative apparatus according to claim 24 which has an 
actuator. 

[Claim 28] Said optical-path-length adjustment actuator is the optical recording and a 
regenerative apparatus according to claim 25 which has a piezo-electric element. 
[Claim 29] said optical-path-length adjustment actuator ~ electromagnetism — the 
optical recording and the regenerative apparatus according to claim 25 which has an 
actuator. 

[Claim 30] Free one end of said arm is equipped with said optical department so that 
the optical axis may direct horizontally. Said optical-path-length adjustment actuator 
is an actuator which carries out a variation rate so that said optical department may 
be moved in the direction which is parallel to the field of said optical rotation record 
medium. The optical recording and the regenerative apparatus according to claim 23 
which established the deflection means which makes said objective lens located in the 
lower part of said arm point to a horizontal light from said optical department near the 
location where it was equipped with said optical department of said arm. 
[Claim 31] Free one end of said arm is equipped with said optical department so that it 
may point to the direction in which the optical axis is parallel to said optical rotation 
record medium. Said optical-path-length adjustment actuator It is the actuator which 
carries out a variation rate so that said optical department may be moved in the 



direction which intersects perpendicularly with the field of said optical rotation record 
medium. The optical recording and the regenerative apparatus according to claim 30 
which established the deflection means which makes said objective lens located in the 
lower part of said arm point to the light from said optical department near the location 
where it was equipped with said optical department of said arm. 

[Claim 32] Said optical-path-length adjustment actuator is the optical recording and a 
regenerative apparatus according to claim 30 which has a piezo-electric element. 
[Claim 33] said optical-path-length adjustment actuator — electromagnetism — the 
optical recording and the regenerative apparatus according to claim 31 which has an 
actuator. 

[Claim 34] Said optical-pathHength adjustment actuator is the optical recording and a 
regenerative apparatus according to claim 32 which has a piezo-electric element. 
[Claim 35] said optical-path-length adjustment actuator — electromagnetism — the 
optical recording and the regenerative apparatus according to claim 32 which has an 
actuator. 

[Claim 36] Said optical department, a former optical-path-length adjustment actuator, 
and said deflection means are the optical recording and the regenerative apparatus 
according to claim 30 which prepared opening which establishes an optical path 
between said deflection means and said objective lenses at the lower part of said arm 
which the top face of free one end of said arm was equipped, and was equipped with 
said deflection means. 

[Claim 37] Said optical department, a former optical-path-length adjustment actuator, 
and said deflection means are the optical recording and the regenerative apparatus 
according to claim 31 which prepared opening which establishes an optical path 
between said deflection means and said objective lenses at the lower part of said arm 
which the top face of free one end of said arm was equipped, and was equipped with 
said deflection means. 

[Claim 38] Said optical rotation record medium is the optical recording and a 
regenerative apparatus according to claim 23 with which it is the optical rotation 
record medium of the method with which the writing of data is performed in a field 
impression condition or a field modulation condition, and said objective lens and the 
magnetic impression means, or the field modulation means is carried in said slider. 
[Claim 39] Said optical rotation record medium is the optical recording and a 
regenerative apparatus according to claim 23 with which it is the optical rotation 
record medium of the method with which reading of data is performed in the state of a 
non-field, and only said objective lens is carried in said slider. 

[Claim 40] The optical recording and the regenerative apparatus according to claim 23 
which drives said arm and has further the arm drive actuator made to move said slider 
in the direction of a truck of said optical rotation record medium. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical head used for optical 
recording and regenerative apparatus, such as an optical disk record regenerative 
apparatus and a magneto-optic-disk record regenerative apparatus, and optical 
recording, a regenerative apparatus and optical recording and a regenerative 
apparatus. 
[0002] 

[Description of the Prior Art] Drawing 12 is the block diagram of the magneto-optic 
recording and regenerative apparatus as 1st conventional example of optical recording 
and a regenerative apparatus, drawing 12 — having illustrated — a magneto-optic 
recording - a regenerative apparatus — 100 — a mini disc — ( — MD — ) — etc. — a 
magneto-optic disk — (~ MO — ) ~ 1 10 ~ the — one ~ the former — a technique 
— optical pick-up — ****** — light — the MAG — pickup — 120 ~ control ~ 
processing — the section — 130 — having . 

[0003] The optical MAG pickup 120 has a substrate 121, a spindle motor 122, the 
biaxial actuator 123, the optical department 124. a screw and the screw delivery 
device 126, and the delivery motor 127. The spindle motor 122. the screw and the 
screw delivery device 126, and the delivery motor 127 are carried in the substrate 121. 
The over-writing magnetic head 125. the biaxial actuator 123, and the optical 
department 124 are moved to the field of a magneto-optic disk 1 10, and parallel by a 
screw and the screw delivery device 126 as a whole. 

[0004] If a magneto-optic disk 1 10 is introduced in the direction of an arrow head and 
the central hole 1 12 of a magneto-optic disk 1 10 is inserted in a spindle motor 122. a 
spindle motor 122 will rotate a magneto-optic disk 1 10. A control device 130 positions 
the point of the optical MAG pickup 120 in which the over-writing magnetic head 125 
was carried to the position on a magneto-optic disk 1 1 0 (address). 
[0005] The biaxial actuator 123 performs tracking control by the servo section 134 
mentioned later. A screw and the screw delivery device 126, and the delivery motor 
1 27 that carries out the rotation drive of a screw and the screw delivery device 1 26 
answer the control command of the servo section 134, and performs tracking control 
of the biaxial actuator 1 23. 

[0006] The optical department 124 has a laser diode (LD), a beam splitter, an 
objective lens, a photodetector, etc. When using parallel light, the collimator lens 
which is parallel in the injection light of a laser diode (LD) is prepared in the optical 



department 124. 

[0007] The optical department 124. the biaxial actuator 123, and the over-writing 
magnetic head 125 are constituted in one, and the optical MAG pickup 120 really calls 
such a configuration delivery type optical pick-up or MD type optical pick-up in this 
specification. 

[0008] The control processing section 130 has the head mechanical component 131, 
the laser mechanical component 132, (Photodetector PD) detection signal-processing 
section 133, the servo section 134, the recovery pretreatment section 135, the 
recovery section 136, a system controller 137. the modulation section 138. the 
memory controller 139, and RAM 140. 

[0009] The outline of actuation of the magneto-optic recording and the regenerative 
apparatus 100 illustrated to drawing 12 is described. A spindle motor 122 rotates the 
magneto-optic disk 110 loaded in the spindle motor concerned (loading) at a 
predetermined rotational frequency. A beam splitter is passed, it converges with an 
objective lens further, and the beam light by which outgoing radiation was carried out 
from the laser diode in the optical department 1 24 connects a focus to the recording 
surface of a magneto-optic disk 1 1 0. Incidence is carried out to a beam splitter 
through an objective lens, and the reflected light from a magneto-optic disk 110 is 
deflected by the beam splitter, and carries out incidence to a photodetector. A 
photodetector is for example, a quadrisection detector. 

[0010] PD detection signal-processing section 133 receives the detecting signal from 
a quadrisection detector, is a known approach and computes a tracking error signal, a 
focal error signal, a RF signal, etc. A tracking error signal, a focal error signal, etc. 
which were computed are inputted into the servo section 134, and are used for 
tracking control, focal control, etc. 

[0011] The recovery pretreatment section 135 recovers the address from the 
calculation result in PD detection signal-processing section 133, and the address to 
which it restored is inputted into the servo section 134 and a system controller 137. 
[0012] When the write request of data is emitted by a magneto-optic recording and 
the regenerative apparatus 100 from external devices, such as a host computer, 
through an interface (I/F), a system controller 137 controls the servo section 134, the 
modulation section 138, and the memory controller 139. The detail is given below. 
[0013] A system controller 137 positions the optical MAG pickup 120 through the 
servo section 134 to the address with which the magneto-optic disk 110 was 
specified (carrying out tracking control), and it carries out focal control so that the 
objective lens carried in the optical MAG pickup 120 may be located in the position of 
a magneto-optic disk 110. If it will be in an on-truck condition and an on-focus 
condition, a system controller 137 will send out the data for writing recorded on 
RAM 140 in the modulation section 138 through the memory controller 139. 
[0014] The modulation section 138 performs modulation processing (coding 



processing) of error correction processing, run length limit (RLL) processing, NRZ, or 
an NRZI modulation to the inputted data for writing. 

[0015] The head mechanical component 131 drives the over-writing magnetic head 
125 based on the modulation result in the modulation section 138, and the laser 
mechanical component 132 drives the laser diode in the optical department 124 based 
on the modulation result in the modulation section 138, and writes data in a 
magneto-optic disk 1 1 0. 

[0016] When the read-out demand of data is emitted by a magneto-optic recording 
and the regenerative apparatus 1 00 from an external device through an interface (I/F), 
a system controller 137 controls the servo section 134. the recovery pretreatment 
section 1 35, the recovery section 1 36. and the memory controller 1 39. The detail is 
given below. 

[0017] A system controller 137 positions the optical MAG pickup 120 through the 
servo section 1 34 to the address with which data read-out of a magneto-optic disk 
110 was specified (carrying out tracking control), and it carries out focal control so 
that the objective lens carried in the optical MAG pickup 120 may be located in a 
position to a magneto-optic disk 110. When it will be in an on-truck condition and an 
on-focus condition, a system controller 1 37 makes the data to which it restored in the 
recovery section 136 record on RAM 140 through the memory controller 139. 
[0018] In the above-mentioned read-out processing, in the recovery pretreatment 
section 135, the RF signal of the analog computed in the photodetector appearance 
signal-processing section 133 is changed into a digital signal, signal identification is 
carried out, phase simulation (PLL) processing is carried out. a clock signal is 
reproduced, and it is decode-processed for example, Viterbi decoding processed 
using the playback clock. Furthermore, the recovery section 136 performs error 
correction processing (ECC), recovery processing contrary to the modulation section 
138. etc. to the signal processed in the recovery pretreatment section 135, and 
decodes the original data before coding. After the data to which it restored in the 
recovery section 136 are temporarily saved through the memory controller 139 at 
RAM 140 and read-out of predetermined data is completed, the memory controller 139 
outputs the data currently recorded on RAM 140 to an external device through an 
interface. 

[0019] Drawing 13 is the block diagram of the optical head as 2nd conventional 
technique, the electromagnetism which mentioned above the optical magnetic head 
220 illustrated to drawing 1 3 with reference to drawing 1 2 — in order to conquer the 
difficulty of performing focal control using an actuator, it is "the optical magnetic head 
of a flying head mold" which a head part is surfaced using the wind pressure resulting 
from rotation of a magneto-optic disk 210, and secures a predetermined distance in 
the direction of a focus. 

[0020] The optical magnetic head 220 illustrated to drawing 1 3 has the optical block 



221, 1 shaft actuator 222, a voice coil motor (VCM) 223. a galvanomirror 224, and the 
over-writing magnetic head 225 carried in 1 shaft actuator 222 in order to read the 
writing of the data to the magneto-optic disks 210, such as MD which rotates with a 
spindle motor 205, or the data from a magneto-optic disk 210. 

[0021] The laser diode (LD), the beam splitter photodetector, etc. are constituted in 
one by the optical block 221. However, the objective lens is prepared in the point of 
the head near the over-writing magnetic head 225, and is separated in the optical 
block 221. 

[0022] 1 shaft actuator 222 is moved in the one direction by the voice coil motor 
(VCM) 223. Tracking control of the optical MAG pickup 220 is performed by a voice 
coil motor 223 and the galvanomirror 224. Focal control is performed by 1 shaft 
actuator 222. Distance is maintained when only a gap predetermined [ the field of a 
magneto-optic disk 210 to ] in the over-writing magnetic head 225 surfaces with the 
wind pressure accompanying rotation of a magneto-optic disk 210. 
[0023] It is led to the objective lens with which the beam light by which outgoing 
radiation was carried out from the laser diode within the optical block 221 (LD) passes 
a beam splitter, is deflected with a galvanomirror 224. and is located at the tip of a 
head. An objective lens converges beam light and irradiates the recording surface of a 
magneto-optic disk 210. Incidence is carried out to a beam splitter, and the return 
light from which the reflected light from a magneto-optic disk 210 was deflected with 
the galvanomirror 224 toward the galvanomirror 224 through the objective lens is 
deflected by the beam splitter, and carries out incidence to a photodetector. A 
photodetector is for example, a quadrisection detector. 

[0024] In the optical MAG pickup 220, the optical system and the objective lens of the 
optical block 221 are optically connected through a galvanomirror 224. Thus, since 
only the flying head is carried out to the objective lens containing 1 shaft actuator, 
and the 45-degree mirror in moving part, there is an advantage that moving part 
becomes small. About the problem of this optical MAG pickup 220, it mentions later. 
[0025] Drawing 14 is the block diagram of the optical magnetic-head equipment as 3rd 
conventional technique. The optical magnetic-head equipment 320 illustrated to 
drawing 1 4 is optical magnetic-head equipment of the flying head mold which TeraStor 
has proposed. This optical magnetic-head equipment performs writing of data, and 
read-out of data to the magneto-optic disks 310. such as MD which rotates with a 
spindle motor (not shown). Optical magnetic-head equipment 320 Therefore, the 
swing jazz arm 321, The optical magnetic head 322 of the flying head mold with which 
one edge of an arm 321 was equipped. The objective lens 327 carried in the optical 
magnetic head 322, and a field modulation coil (not shown), It has the 1 st mirror 323 
prepared in the upper part of the optical magnetic head 322, the 2nd mirror 324 
prepared in the arm 321, the voice coil motor 325 which is made to rotate an arm 321 
horizontally and performs tracking control, and the light source module 326. 



[0026] The light source module 326 has a laser diode (LD), a beam splitter, a 
photodetector, etc. A photodetector is for example, a quadrisection detector. 
[0027] The objective lens 327 is carried in the optical magnetic head 322, and is 
separated in the light source module 326. 

[0028] The 2nd mirror 324 and 1st mirror 323 are led to the objective lens 327 in 
which the light beam from the laser diode in the light source module 326 was carried 
by the optical magnetic head 322. That is, the beam light injected from the laser diode 
in the light source module 326 (LD) passes along a beam splitter, and is deflected 
towards the 1st mirror 323 by the 2nd mirror 324. The light which carried out 
incidence is turned to an objective lens 327. and the 1 st mirror 323 deflects it. An 
objective lens 327 completes the light by which incidence was carried out. and is made 
to irradiate the recording surface of a magneto-optic disk 310. 

[0029] The reflected light from a magneto-optic disk 310 passes along the objective 
lens 327 carried in the optical magnetic head 322. it is a path contrary to the above, 
and it passes the 2nd mirror 324 from the 1 st mirror 323, goes into the beam splitter 
in the light source module 326. and results in a photodetector. 

[0030] The tracking control of the optical magnetic head 322 drives a voice coil motor 
325, makes an arm 321 shake in the predetermined include-angle range horizontally 
(field parallel to the field of a magneto-optic disk), and is performed. Since only a 
distance required to access by the wind pressure accompanying rotation of a 
magneto-optic disk 310 surfaces from the field of a magneto-optic disk 310. the 
optical magnetic head 322 of focal control is unnecessary. 

[0031] Since the 1st mirror 323 or 2nd mirror 324 drives with a micro-actuator, there 
is an advantage that the two-step tracking control of a coarse adjustment and jogging 
becomes easy with the swing jazz arm 321. About the problem of the 3rd conventional 
technique, it mentions later. 

[0032] Drawing 1 5 is the block diagram of the optical magnetic-head equipment as 4th 
conventional technique. The optical magnetic-head equipment 420 illustrated to 
drawing 1 5 is optical magnetic-head equipment of the flying head mold which QUINTA 
has proposed. 

[0033] The gimbal 422 formed by the elastic member in which this optical 
magnetic-head equipment has the flexibility fixed at the tip of an arm 421 and an arm 
421, The slider 423 which is fixed at the tip of a gimbal 422 and carries out 
predetermined distance surfacing from a magneto-optic disk 410, It has the optical 
fiber 428 arranged between the optical system 426 arranged between the objective 
lens 424 carried in the slider 423. the electrostatic mirror 425, and the electrostatic 
mirror 425 and an objective lens 424. the optical block 427. the optical block 427, and 
the electrostatic mirror 425. The optical block 427 has a laser diode (LD). a beam 
splitter, a photodetector, etc. A photodetector is for example, a quadrisection 
detector. 



[0034] A beam splitter is passed, incidence is carried out to an optical fiber 428, the 
inside of an optical fiber 428 is spread, the electrostatic mirror 425 irradiates, and it 
deviates by the electrostatic mirror 425, and passes along optical system 426, 
incidence is carried out to an objective lens 424, it converges with an objective lens 
424, and the beam light by which outgoing radiation was carried out from the laser 
diode within the optical block 427 is irradiated by the recording surface of a 
magneto-optic disk 410. The reflected light from a magneto-optic disk 410 passes 
along an optical path contrary to the above, and it carries out incidence to the beam 
splitter within the optical block 427. and it is deflected by the beam splitter and carries 
out incidence to a photodetector. 

[0035] In the tracking control of the optical magnetic head 420. by actuators, such as 
a voice coil motor which is not illustrated, an arm 421 also uses the electrostatic 
mirror 425 and is positioned on the predetermined truck of a magneto-optic disk 410 
while it moves in the predetermined (it is to space) include-angle range in the field of 
a magneto-optic disk, and a parallel field. In addition, by the wind pressure 
accompanying rotation of a magneto-optic disk 410, since only a distance 
predetermined in a slider 423 from a magneto-optic disk 410 surfaces, and only a 
predetermined distance separates an objective lens 424 from a magneto-optic disk 
410, focal control is unnecessary. About the problem of the 4th conventional 
technique, it mentions later. 
[0036] 

[Problem(s) to be Solved by the Invention] The problem of the 1st conventional 
technique expressed with reference to drawing 1 2 is described. Although densification 
of the magneto-optic disk is carried out increasingly and the miniaturization of the 
optical magnetic head or optical MAG pickup and low-pricing are demanded in recent 
years, there is a problem that the optical MAG pickup 120 of a follow die is difficult to 
miniaturize, and it is really which was mentioned above difficult to make it a low price, 
especially — the distance of the optical MAG pickup 120 and a magneto-optic disk 
110 approaching — **** — electromagnetism — in the actuator, focal control has 
encountered the limitation of being appropriately uncontrollable. 

[0037] Furthermore, in order to increase storage capacity, when applying to the 
optical recording "multilayered" (multi-plate) and the regenerative apparatus which 
accumulated two or more two or more magneto-optic disks in accordance with the 
same revolving shaft is assumed, it is difficult to really which was mentioned above 
with reference to drawing 12 apply optical MAG pickup of a follow die to multi-plate 
optical recording and a regenerative apparatus. 

[0038] The problem of the 2nd conventional technique expressed with reference to 
drawing 13 is described. The structure of the optical MAG pickup 220 of driving 1 
shaft actuator 222 with a voice coil motor (VCM) 223 is complicated, and the 
dimension of the optical MAG pickup 220 is still large. Moreover, since the optical path 



from the optical block 221 to an objective lens is too long, it is unreliable, and a 
miniaturization is difficult and it is difficult to make it a low price. Furthermore, it is 
difficult to apply to the optical recording "multilayered" (multi-plate) and the 
regenerative apparatus which accumulated the magneto-optic disk 210 of such 
complicated structure in accordance with two or more sheet same revolving shaft as 
a matter of fact. 

[0039] The problem of the 3rd conventional technique expressed with reference to 
drawing 14 is described. 

(1) Since an arm 321 and the light source module 326 are united and move at the time 
of approaching space (near-field) record actuation, the optical magnetic head 320 has 
disadvantageous profit that the inertial mass when moving an arm 321 becomes large, 
and the seek time becomes long. In addition, the voice coil motor 325 which outputs 
quite big power will be used. These results, an equipment configuration becomes large, 
low-pricing is difficult and there is a limitation in a miniaturization. 
[0040] (2) Since it is carried in the optical magnetic head 322 to which the 1st mirror 
323 surfaces according to rotation of a magneto-optic disk 310 in addition to the 
objective lens 327 and the field modulation coil, the mass of the optical magnetic head 
322 becomes large, and sufficient flying height may not be obtained. 
[0041] (3) Since the optical path between the 1st mirror 323 and the 2nd mirror 324 
has opened this optical magnetic head 320 wide, the dependability of the light which 
spreads this optical path is not guaranteed. It replaces with the 1 st mirror 323 and 2nd 
mirror 324. and although how to use a plane-of-polarization preservation mold optical 
fiber is also considered, deterioration of a signal quality poses a problem in that case. 
As for this optical magnetic head 320. an equipment configuration is not suitable for 
the multi-plate-ized magneto-optic recording "multilayered" the magneto-optic disk 
since it was large, and a regenerative apparatus. [ which was accumulated in 
accordance with two or more sheet same revolving shaft ] 

[0042] The problem of the 4th conventional technique expressed with reference to 
drawing 15 is described. Since the optical fiber 428 is being used for the optical 
magnetic head 420 illustrated to drawing 15 . an optical fiber 428 becomes a load to 
rotation actuation of an arm 421, and it has the problem of reducing the rotation 
operating characteristic of an arm 421. Furthermore, since optical coupling is 
performed by the optical fiber 428 and the electrostatic mirror 425, there is 
disadvantageous profit that optical coupling effectiveness (coupling effectiveness) 
becomes low. In addition, in the optical magnetic head 420, since a push pull signal 
cannot be taken, a sample servo fake colander is not obtained for tracking control. 
[0043] The conventional various optical magnetic-head equipments or the optical 
MAG pickup mentioned above has encountered the problem of a proper, respectively. 
As mentioned above, although the optical magnetic head or the optical MAG pickup 
used for a magneto-optic disk as a conventional technique was described, also in 



9ic:Mc3Mc^9Mc:Mca|e:|c9Me* which performs signal read-out, the same problem as the above is 
encountered only with the lightwave signal. 

[0044] Especially, the optical recording and the regenerative apparatus using a small 
optical head applicable to the miniaturization of the latest magneto-optic-recording 
medium, approaching space (nearHleld) record, etc. and its optical head are demanded. 
[0045] Furthermore, increase of storage capacity is desired. Although the 
magneto-optic recording "multilayered" (formation of a multi-plate) and the 
regenerative apparatus which accumulated the magneto-optic disk etc. in accordance 
with two or more sheet same revolving shaft as the one approach are demanded, 
optical heads, such as the optical magnetic head which suits such a multi-plate-ized 
magneto-optic recording and a regenerative apparatus, and optical MAG pickup, are 
demanded. 

[0046] The purpose of this invention is to offer the optical head equipment which can 
be manufactured by small and the low price. Other purposes of this invention can be 
used suitable for near-field record etc., and there is no constraint in signal detection, 
and they are to offer reliable small optical head equipment. The purpose of further 
others of this invention is to offer the optical head equipment which suits 
multi-plate-ized optical recording and a regenerative apparatus. 

[0047] The purpose of further others of this invention is to offer the optical recording 
and the regenerative apparatus using the optical head equipment mentioned above. 
[0048] 

[Means for Solving the Problem] According to this invention, the writing of the data to 
an optical rotation record medium, and/ It is optical head equipment which reads 
optically. Or (1) arm, (2) The pendant member in which it is fixed to the inferior surface 
of tongue of the above-mentioned arm. and elasticity has an end, and the slider 
carrying an objective lens with which the free end of the (3) above-mentioned pendant 
member was equipped, (3) The optical department with which the above-mentioned 
arm was equipped so that it might be in agreement with the optical axis of the 
above-mentioned objective lens with which it has a luminescence means, a beam 
splitter means, and a light-receiving means, and the optical axis of these optical 
means was carried in the above-mentioned slider, (4) The above-mentioned arm is 
equipped and the optical-path-length adjustment actuator which adjusts substantially 
the optical path length of the optical system of the optical head equipment concerned 
is provided. Said slider The optical head equipment with which a predetermined 
distance surfaces from the field of said optical rotation record medium according to 
change of the atmospheric pressure accompanying rotation of said optical rotation 
record medium is offered. 

[0049] This optical head equipment is the optical magnetic head of a flying head mold, 
and. only in predetermined distance, the slider with which the objective lens was 
carried surfaces from an optical rotation record medium according to rotation of an 



optical rotation record medium. Thereby, focal control becomes unnecessary and 
becomes good only by tracking control. 

[0050] The slider with which an objective lens or an optical rotation record medium 
surfaces to a slider since it is only by field impression means, such as a field 
modulation coil, being carried further in the case of a magneto-optic disk etc. is 
lightweight, and the responsibility of surfacing of the direction of a focus is quick. 
[0051] The fixed portion of the arm which moves at the time of tracking control is 
equipped with the optical department, and its distance with an objective lens is near. 
Therefore, decline in optical joint effectiveness is also low. 
[0052] The optical head equipment of this invention is small and lightweight. 
[0053] Specifically, the location of the objective lens carried in said slider and said arm 
which counters directly is equipped with said optical department. Said focal range 
adjustment actuator is an actuator which is made to move said optical department in 
the direction which intersects perpendicularly with the field of said optical rotation 
record medium (that is, it is made to move in the direction of a focus), or is parallel to 
the field of said optical rotation record medium and which is displaced so that a 
direction (that is, it is made to move in the direction of tracking) may be carried out. If 
an optical department is moved in the direction of a focus, the optical path length will 
change. If an optical department is moved in the direction of tracking, the optical path 
of the direction of tracking will change. In this specification, change of the optical path 
length of the direction of a focus shall also treat change of the optical path of the 
direction of tracking similarly, names these generically, and says that they adjust the 
optical path length substantially. 

[0054] Moreover, specifically, the top face of free one end of said arm is equipped with 
said optical department so that an optical axis may direct horizontally. In this case, it 
is fixed to the top face of said arm so that said optical system may be moved 
horizontally, and said focal range adjustment actuator can prepare the deflection 
means which makes said objective lens located at the lower part of said arm point to a 
horizontal light from said optical department in the top face of said arm. Opening may 
be prepared in said arm of a part through said deflection means as the optical axis 
between said optical departments and said objective lenses. 

[0055] as said optical-path-length adjustment actuator — a piezo-electric element 
and electromagnetism — an actuator etc. can be used. 

[0056] Said optical rotation record medium is an optical rotation record medium of the 
method with which the writing of data is performed in a field impression condition or a 
field modulation condition. In that case, the objective lens and the magnetic 
impression means, or the field modulation means is carried in said slider. 
[0057] Or said optical rotation record medium is an optical rotation record medium of 
the method with which reading of data is performed in the state of a non-field. In that 
case, only said objective lens is carried in said slider. 



[0058] Furthermore, said arm is driven and it may have further the arm drive actuator 
made to move said slider in the direction of a truck of said optical rotation record 
medium. 

[0059] according to this invention furthermore — a (1) optical rotation record medium 
and (2) — the optical head equipment which performs optically writing of the data to 
said optical rotation record medium, and/or read-out, and (3) — said optical head 
equipment is driven and the optical recording and the regenerative apparatus which 
has the control unit which performs writing of the data to said optical rotation record 
medium and/or read-out of data are offered. Optical head equipment is the 
configuration mentioned above. Said control device drives the tracking servo control 
means which drives said arm drive actuator and performs truck position control, and 
said optical-path-length adjustment actuator, and has the optical path length of the 
optical system of optical head equipment, and the optical-path-length adjustment 
device which adjusts the distance between an objective lens and an optical 
department (optical path length) specifically. 
[0060] 

[Embodiment of the Invention] The gestalt of operation of the optical recording and 
the regenerative apparatus using the optical head equipment and the optical head 
equipment of this invention is described. Although the optical magnetic head is 
hereafter described as a gestalt of instantiation-operation of the optical head 
equipment of this invention, the optical head of this invention is the semantics 
containing both optical magnetic head and optical head. Similarly, hereafter, although a 
magneto-optic recording and a regenerative apparatus are described as a gestalt of 
operation of the optical recording and the regenerative apparatus of this invention, the 
optical recording and the regenerative apparatus of this invention are the semantics 
containing a magneto-optic recording, a regenerative apparatus, and optical recording 
and a regenerative apparatus. In this specification, optical recording and a 
regenerative apparatus are used in the large semantics meaning either an optical 
recording device, an optical regenerative apparatus, optical recording and a 
regenerative apparatus. 

[0061] Gestalt drawing 1 of the 1st operation is the cross-section block diagram of 
the optical magnetic-head equipment as a gestalt of the 1 st operation of the optical 
head equipment of this invention. Drawing 1 also shows the cross-section 
configuration of the optical MAG (MO) disk as a gestalt of operation of an optical 
recording medium. Drawing 2 is the enlarged drawing showing one example of the 
optical department carried in the optical magnetic-head equipment illustrated to 
drawing 1 . Drawing 3 is the block diagram of the control unit which carries out drive 
control of the optical magnetic-head equipment illustrated to drawing 1 . If the optical 
magnetic-head equipment illustrated to drawing 1 , an MO disk, and the control unit 
illustrated to drawing 2 are combined, it will become the magneto-optic recording and 



regenerative apparatus of the gestalt of the 1st operation of the optical recording and 
the regenerative apparatus of this invention. 

[0062] The gestalt of MO disk book operation shows the example which used MO disk 
3 as an optical rotation record medium of this invention. MO disk 3 is a lamination MO 
disk which made two MO disks 3A and 3B rival, and record film 32 is formed in the 
lower part of topcoat 31 in each MO disk 3A and 3B. 

[0063] Optical magnetic-head equipment 1 is described with reference to optical 
magnetic-head equipment drawing 1 and drawing 2 . Optical magnetic-head equipment 
1 has an arm 1 1. An arm 1 1 has thick section 1 1 A and closing-in section 1 1B. An end 
is fixed to the inferior surface of tongue of thick section 1 1 A of an arm 11, and optical 
magnetic-head equipment 1 has the suspension (pendant member) 1 2 where the other 
end is the free end. the slider 1 3 fixed at the tip of the free end of a suspension 12, the 
field modulation coil 14 carried in the slider 13, and the objective lens 15 carried in the 
slider 13 near the field modulation coil 14. Further, optical magnetic-head equipment 1 
is located in the edge of closingHn section 118 of an arm 11, and has the 
piezo-electric element 16 as one example of an objective lens 15 and the 
optical-path-length adjustment actuator of this invention fixed to the inferior surface 
of tongue of closing-in section 11B which counters, and the optical department 17 
fixed to the inferior surface of tongue of a piezo-electric element 16. 
[0064] Since it is necessary to make an objective lens 15 and the field modulation coil 
14 approach MO disk 3. they are carried in the slider 13 close to MO disk 3. On the 
other hand, with a flying head method, since a slider 13 surfaces to MO disk 3. it is 
necessary to make a slider 13 lightweight as much as possible. Therefore, the optical 
department 17 is not carried in a slider 13. but makes mass of a slider 13 small. 
[0065] That is, only the predetermined distance d surfaces from the top face of MO 
disk 3 with the wind pressure (or an atmospheric pressure and this are also called air 
bearing) of MO disk 3 which rotates with the spindle motor which does not illustrate a 
slider 13. That is, optical magnetic-head equipment 1 is optical magnetic-head 
equipment of a flying head mold (head surfacing mold). Thus, since a slider 13 is 
surfaced by the wind pressure accompanying rotation of MO disk 3, as much as 
possible, the mass of a slider 13. the field modulation coil 14. and an objective lens 15 
is small, and it also needs to make a dimension small and a suspension 12 
manufactures it in the configuration which manufactures with an ingredient with soft 
resiliency, or shows resiliency. 

[0066] In order to make the latest high density and latest small MO disk 3 suit 
especially, as much as possible, the mass of a slider 13, the field modulation coil 14. 
and an objective lens 15 is small, and also needs to make a dimension small. The 
dimension of a slider 13 is for example, 2.85x2.24x0.86 (mm) extent, and the weight of 
a suspension 1 2 is 7g. If optical magnetic-head equipment 1 is manufactured on such 
conditions, a slider 13 surfaces easily and the flying height of a slider 13 can secure it 



appropriately. 

[0067] Therefore, focal control is unnecessary if the optical magnetic-head equipment 
1 of the gestalt of this operation is used. And using the piezo-electric element 16 as 
an example of an optical-path-length adjustment actuator, directly, the distance 
between the optical department 17 and an objective lens 15 is adjusted, and, finally 
the optical path length of the whole optical system of optical magnetic-head 
equipment 1 is adjusted. In addition, in this specification, the various optical elements 
which are not illustrated are named generically the whole optical system of optical 
magnetic-head equipment 1 to an objective lens 15, the optical department 17, and 
drawing 1 including the glass layer of the front face of MO disk 3. Therefore, in this 
specification, optical system does not mean only the optical department 1 7. 
[0068] Of course, the piezo-electric element 16 as an optical-path-length adjustment 
actuator moves the optical department 1 7 (variation rate), and it is used in order to 
adjust the distance of the optical department 1 7 and an objective lens 1 5 directly. By 
this justification, the optical path length of the optical system of the optical whole 
magnetic-head equipment 1 can adjust. 

[0069] Drawing 2 is drawing illustrating the example of a configuration of the optical 
department 1 7 illustrated to drawing 1 . The optical department 1 7 is illustrating the 
upper and lower sides on the contrary with the condition of an illustration of having 
illustrated to drawing 1 , for convenience. The optical department 17 holds 
(Photodetector PD) IG17A which unified the micro prism 171 which functions as a 
beam splitter, the laser diode (LD) 172, and the photodetector 173 in optical unit 
(package) 1 7B which built in the quarter-wave length plate etc. 

[0070] In the optical department 1 7. it deviates on the slant face of the micro prism 
171. and progresses towards the upper part in drawing 2 , and the lower part in 
drawing 1 . incidence is carried out to an objective lens 15, it converges with an 
objective lens 15. and the beam light injected from LD172 is irradiated by the record 
film 32 of MO disk 3A. It passes along an objective lens 15 and incidence is carried out 
to the slant face of the micro prism 1 71 , and the light reflected from the record film 32 
of MO disk 3A goes into the interior of the micro prism 171. and carries out incidence 
to a photodetector 1 73. Thus, the optical axis of the optical department 1 7 and the 
optical axis with an objective lens 15 are in agreement. 

[0071] A photodetector 1 73 is a well-known quadrisection photodetector, and detects 
the signal used for generation of a tracking error signal, a focal error signal, a RF signal, 
etc., for example. 

[0072] The optical department 17 in the gestalt of this operation has illustrated about 
the case where finite light is used. However, a collimator can be inserted in the latter 
part of LD172, and parallel light can also be generated. It illustrates about the case 
where finite light is used in the following description. 

[0073] The piezo-electric element 1 6 illustrated to drawing 1 is a component which 



starts a minute variation rate, when an electrical potential difference is impressed. 
Moreover, as for a piezo-electric element 16. the magnitude and the direction of a 
variation rate are prescribed by the sense of the crystal structure and applied voltage. 
In the gestalt of this operation illustrated to drawing 1 , by impressing an electrical 
potential difference to a piezo-electric element 16. the variation rate of the 
piezo-electric element 1 6 is carried out to the direction and perpendicular direction 
V-V of an illustration which intersect perpendiculariy with MO disk 3. and the distance 
of the optical department 17 to an objective lens 15 is changed. The distance between 
the optical department 1 7 and an objective lens 1 5 changes with the variation rates of 
the optical department 1 7. Therefore, the optical path length of the optical system of 
the optical magnetic-head equipment 1 containing the optical department 1 7 and an 
objective lens 15 can be changed. Thus, according to the electrical potential 
difference impressed, a piezo-electric element 1 6 changes the distance between the 
optical department 17 and an objective lens 15 (optical path length) directly, and. 
finally is used as an optical-path-length adjustment actuator which adjusts the optical 
path length of the optical system of optical magnetic-head equipment 1 . 
[0074] Tracking control drives an arm 1 1 with the voice motor coil 1 9. In tracking 
control, the piezo-electric element 16 and the optical department 17 which were 
carried in closing-in section 1 1B of an arm 1 1. the slider 13 carried in the suspension 
12 fixed to thick section 11 A. and the field modulation coil 14 and objective lens 15 
which were carried in the slider 13 move in one. In the optical magnetic-head 
equipment 1 illustrated especially, the distance of an objective lens 15 and the optical 
department 17 is short, and since a mirror, the optical fiber, etc. are unnecessary, 
optical coupling effectiveness is high and it is reliable. 

[0075] When making a field parallel to the field of MO disk 3 rotate an arm 1 1 (in or 
direction perpendicular to space) and performing tracking control, the right-hand side 
of thick section 1 1 A of an arm 1 1 is being fixed to the shaft 18 free [ rotation ], and an 
arm 1 1 is perpendiculariy rotated in the range of a predetermined include angle in 
space with the rotation actuator 19, for example, a voice motor coil, centering on the 
shaft 18. Rotation of such an arm 1 1 can perform tracking control to the truck of MO 
disk 3. 

[0076] The control unit 4 illustrated to control unit drawing 3 has the magnet 
mechanical component 41. the laser mechanical component 42, the detection 
signal-processing section 43, the tracking servo controller 44. the optical-path-length 
controller 45. the recovery pretreatment section 46. the recovery section 47, a 
system controller 48. the modulation section 49, the memory controller 50, and 
RAM51. A control unit 4 has further the interfaces 52 and 53 which perform a signal 
transfer with a host computer. Since the slider 1 3 of optical magnetic-head equipment 
1 surfaces by the wind pressure by rotation of MO disk 3. since the distance of the 
objective lens 15 to the front face of MO disk 3 is maintained by the predetermined 



value, the focal control section is not usually prepared in a control unit 4. However, in 
order to tune the optical path length between an objective lens 1 5 and the optical 
department 17 finely using a piezo-electric element 16, the optical-path-length 
controller 45 is added. 

[0077] A system controller 48 controls the memory controller 50. the modulation 
section 49, the recovery pretreatment section 46 and the recovery section 47, the 
tracking servo controller 44, the optical-path-length controller 45. etc. according to 
read-out or writing, when read-out or a write-in command is received from external 
devices, such as a host computer, through an interface 53. At the time of the writing 
of data, the data which should be written in MO disk 3 are recorded on the memory 
controller 50 via an interface 52. and it is once saved at RAM51. Conversely, at the 
time of read-out of data, the data which read from MO disk 3 and were reproduced in 
a photodetector 173, the detection signal-processing section 43, the recovery 
pretreatment section 46, and the recovery section 47 are temporarily saved through 
the memory controller 50 at RAM51, and it is sent out to a host computer through an 
interface 52. 

[0078] At the time of data writing, the modulation section 49 is driven from a system 
controller 48, and performs modulation processing (coding processing) of addition of 
an error correction code (ECC), a run length limit (RLL). NRZI or NRZ. etc., etc. about 
the data read from RAM51. 

[0079] The magnet mechanical component 41 drives the field modulation coil 14 
according to the signal from the modulation section 49 at the time of the writing of the 
data to MO disk 3. 

[0080] The laser mechanical component 42 drives the laser diode 1 72 in the optical 
department 1 7 (LD). 

[0081] The detection signal-processing section 43 receives the detecting signal from 
the photodetector 1 73 in the optical department 1 7, and calculates a tracking error 
signal, a focal error signal, a RF signal, etc. 

[0082] The tracking servo controller 44 drives the voice motor coil 1 9 with reference 
to the tracking error signal detected in the detection signal-processing section 43, 
and performs tracking control of the optical magnetic head 1. 

[0083] The optical-path-length controller 45 drives a piezo-electric element 16 with 
reference to the focal error signal detected in the detection signal-processing section 
43. adjusts the location of the optical department 1 7 to perpendicular direction V-V. 
changes the distance of the optical department 17 and an objective lens 15. and 
adjusts the optical path length of the optical system of optical magnetic-head 
equipment 1. 

[0084] The recovery pretreatment section 46 has the A/D-conversion circuit, the 
equalizer circuit, the phase lock loop (PLL), the Viterbi decoder circuit, etc. The 
recovery pretreatment section 46 operates at the time of data read-out. An 



A/D-conversion circuit changes into a digital signal the analog signal calculated in the 
detection signal-processing section 43. An equalizer circuit equalizes the signal 
changed into the digital signal. PLL reproduces a clock signal. The Viterbi decoder 
circuit decodes the signal currently recorded on MO disk 3 from the RF signal using 
the reproduced clock. The recovery pretreatment section 46 has the address decoder, 
and computes the address of the optical magnetic head 1 from the signal from the 
detection signal-processing section 43 again. 

[0085] The recovery section 47 operates at the time of data read-out, carries out 
processing contrary to the processing modulated in the modulation section 49 to the 
data to which it restored in the recovery section 47, reproduces the original data, and 
sends them out to the memory controller 50. 

[0086] Actuation of the magneto-optic recording and regenerative apparatus of the 
gestalt of book operation of a magneto-optic recording and a regenerative apparatus 
of operation is described. MO disk 3 is rotating at the predetermined rotational 
frequency with the spindle motor which is not illustrated. By rotation of MO disk 3. 
only a distance predetermined [ the front face of MO disk 3 to ] in the slider 13 of 
optical magnetic-head equipment 1 surfaces. 

[0087] When a data write request is emitted by the system controller 48 from a host 
computer through an interface 53, a system controller 48 operates the memory 
controller 50, and is made to record on RAM51 which is transmitted through an 
interface 52 and which should be written in. In parallel to this actuation, the recovery 
section 47 controls the tracking servo controller 44, the optical-path-length 
controller 45, and the modulation section 49. The detail is given below. 
[0088] A system controller 48 drives the tracking servo controller 44, and positions 
the optical magnetic head 1 to the address with which MO disk 3 was specified 
(tracking control is carried out). It moves in the direction in which all (equipped) the 
components 16 carried in the arm 11 driven with the voice motor coil 19. i.e.. a 
piezo-electric element, the optical department 17. a suspension 12, a slider 13. the 
field modulation coil 14. and an objective lens 15 are parallel to the front face of MO 
disk 3 in one at the time of this tracking actuation. 

[0089] If it will be in an on-truck condition, a system controller 48 will send out the 
data which were recorded on RAM51 and which should be written in in the modulation 
section 49 through the memory controller 50. The modulation section 49 performs 
various modulation processings mentioned above to the inputted data which should be 
written in. The magnet mechanical component 41 drives the field modulation coil 14 
based on the modulation result in the modulation section 49, and the laser mechanical 
component 42 drives the laser diode 1 72 in the optical department 1 7 based on the 
modulation result in the modulation section 49. Consequently, the field modulation coil 
14 carried in the slider 13 with which only the predetermined distance d has surfaced 
from MO disk 3 modulates the field of the record film 32 of lower MO disk 3. It is 



injected toward the micro prism 1 71 from the laser diode 1 72 illustrated to drawing 2 , 
and laser beam light is deflected on the slant face of the micro prism 171, and carries 
out incidence to an objective lens 1 5, it converges there, the record film 32 of MO disk 
3 irradiates, and the writing of data is performed. 

[0090] Only distance d has surfaced from the front face of MO disk 3 by the wind 
pressure accompanying rotation of MO disk 3 in a slider 1 3. When the focal error signal 
computed by the tracking servo controller 44 becomes large more than predetermined, 
the optical-path-length controller 45 drives a piezo-electric element 16, and adjusts 
the distance between an objective lens 1 5 and the optical department 1 7 (optical path 
length). 

[0091] When the read-out demand of data is sent out to a system controller 48 from a 
host computer through an interface 53. a system controller 48 drives the tracking 
servo controller 44, and the optical magnetic head 1 makes the address with which 
MO disk 3 was specified position it. A system controller 48 drives the recovery 
section 47, and the data of the origin which is not modulated or encoded are made to 
recover it from the data currently recorded on MO disk 3 restored recovery 
pretreatment section 46 in an on-truck condition. The data to which it restored are 
sent out to a host computer through an interface 52, if it is once recorded on RAM51 
via the memory controller 50 and the data of the specified quantity are stored. Also in 
this case, like the above, the optical-path-length controller 45 adjusts the distance of 
the optical department 17 to an objective lens 15 using a piezo-electric element 16, 
and adjusts the optical path length of optical system. 

[0092] The amount delta of displacement of optical-path-length adjustments when 
impressing the electrical potential difference V and electrical potential difference 
which are impressed to the surfacing distance d and the piezo-electric element 1 6 of 
a slider 13 as one example of the gestalt of this operation, i.e., the amount, is shown 
below. 
[0093] 

[Table 1] Table Id: case [ of near-field (NFR) ]: ~ the case of NA (0.85-0.95) high 
20mm - 60mm — 0.1 micrometers - 0.4 micrometerV:several V- several lOVdelta: — 
several micrometers - about (DC adjustment etc.) 100 micrometers 
[0094] Since the objective lens 15 and the field modulation coil 14 which were carried 
in the slider 13 will be appropriately risen to surface from MO disk 3 if the optical 
magnetic-head equipment 1 of the gestalt of this operation is used as mentioned 
above, focal control becomes unnecessary fundamentally. Therefore, the time amount 
spent on focal control is unnecessary, and responsibility is high. 

[0095] Furthermore, the variation rate of the optical department 1 7 which drives a 
piezo-electric element 1 6 under control of the optical-path-length controller 45, and 
is carried in thick section 11A of an arm 11 is carried out, the distance between an 
objective lens 15 and the optical department 17 is adjusted, and the optical path 



length of optical system can be adjusted. 

[0096] Since it is located in right above [ of the objective lens 15 carried in the slider 
13 ], the die length of optical system of the optical department 17 which has held the 
micro prism 171 of the gestalt of this operation, the laser diode (LD) 172. and the 
photodetector 173 is also short, and it ends, and its optical joint effectiveness is high 
and it can manufacture optical magnetic head equipment 1 small. 

[0097] Furthermore, since these move in one at the time of tracking control, the 
gestalt of this operation has conquered the problem accompanying alienation with an 
optical department, and an objective lens and a field modulation coil in the 
conventional technique mentioned above. 

[0098] Since closing-in section 11B which is the fixed part of the arm 11 instead of 
the slider 1 3 with which the optical department 1 7 surfaces is equipped, the optical 
department 1 7 does not affect focal control. That is, in the optical magnetic-head 
equipment 1 of the gestalt of this operation, there is little constraint to the weight of 
the optical department 1 7, constraint, a dimension, etc. Therefore, the configuration of 
the optical department 1 7 can be made into arbitration. 

[0099] Since the optical magnetic head 1 is made very small, it is applicable as the 
optical magnetic heads, such as small magneto-optic disks, such as the latest MO 
disk 5 inches or less. 

[0100] Deformation modes, such as the optical magnetic-head equipment 1 of the 
gestalt of the 1 st operation and a control unit 4, are stated to the deformation gestalt 
pan of the gestalt of the 1 st operation. 

[0101] Although the optical department 17 in which the 1st of the gestalt of the 1st 
operation carried out deformation mode **** illustrated about the case where finite 
light is used, as a gestalt of this operation, you can make it located in the latter part of 
a laser diode (LD) 172, it can be made parallel light, and a collimator lens can also be 
made into the optical department 1 7 using parallel light. 

[0102] In the gestalt of the operation in which the 2nd of the gestalt of the 1st 
operation carried out deformation mode although the case where rotated an arm 

1 1 with the voice motor coil 1 9. and tracking control was performed was described, it 
can also be made a configuration which performs the translatory movement which a 
voice motor coil or other actuators are used [ translatory movement ]. and moved 
forward or retreats an arm 1 1 to shaft orientations, and performs tracking control. 
Therefore, the drive approach of an arm 1 1 is not limited for this invention to the 
rotation approach. As a configuration which performs such translatory movement, 
various well-known techniques, such as a configuration performed with one shaft and 
a configuration performed by biaxial, are applicable. 

[0103] In the gestalt of the operation in which the 3rd of the gestalt of the 1st 
operation carried out deformation mode ****, although the example which carried the 
field modulation coil 14 in the optical department 17 is shown, according to a rotation 



record medium and a recording method, other field impression means can be carried 
suitably. 

[0104] although the case where a piezo-electric element 16 was used as an 
optical-path-length adjustment actuator was described in the gestalt of the operation 
in which the 4th of the gestalt of the 1st operation carried out deformation mode **** 
— as an optical-path-length adjustment actuator — a piezo-electric element 1 6 — 
replacing with — for example, a well-known micro-actuator and electromagnetism — 
an actuator etc. can be used. 

[0105] drawing 4 — as an optical-path-length adjustment actuator — 
electromagnetism — it is drawing showing the cross-section configuration of optical 
magnetic-head equipment 1A which carried the actuator 21 in closing^in section 1 1B 
of an arm 1 1 . the optical department 1 7 — electromagnetism — it arranges in the 
location surrounded with the actuator 21 — having — **** — electromagnetism — 
by actuation of an actuator 21, the field of MO disk 3 and the optical department 17 
cross at right angles, and fluctuates. Other parts are equivalent to the 
above-mentioned contents described with reference to drawing 1 . 
[0106] as more specific instantiation of the gestalt of the operation which illustrated 
drawing 5 to drawing 4 — electromagnetism — it is drawing which expanded and 
illustrated the physical relationship of an actuator 21, the optical department 17, the 
field modulation coil 14, and an objective lens 15. Perpendicular direction V-V is made 
to go up and down the optical department 17 according to a suction force with the 
permanent magnets 21a and 21b fixed to closing-in section 1 1B of an arm 11. and the 
exclusion force by attaching Electromagnets 1 7a and 1 7b in the both sides of the 
optical department 17, and passing a current on these electromagnets. Distance with 
the objective lens 15 located in the lower part carried in the slider 13 as the result can 
be adjusted. In this instantiation, the field modulation coil 14 uses the thin film coil. 
[0107] The deformation mode mentioned above is combinable suitably. The 
effectiveness mentioned above and the same effectiveness are done so also in the 
strange gestalt who mentioned above. 

[0108] Gestalt drawing 6 of the 2nd operation is the cross-section block diagram of 
the optical magnetic-head equipment as a gestalt of the 2nd operation of the optical 
head equipment of this invention. Drawing 7 is drawing showing the configuration of 
control unit 4A. If the optical magnetic-head equipment illustrated to drawing 6 , an 
MO disk, and the control unit illustrated to drawing 7 are combined, it will become the 
magneto-optic recording and regenerative apparatus of the gestalt of the 2nd 
operation of the optical recording and the regenerative apparatus of this invention. 
[0109] The optical magnetic-head equipment of drawing 6 is equivalent to the optical 
magnetic-head equipment of drawing 1 . However, the variation rate of the 
piezo-electric element 1 6A carried at the tip of closing-in section 1 1 B of an arm 1 1 is 
made to carry out in optical magnetic-head equipment 1 B illustrated to drawing 6 in 



horizontal H-H of a path which is parallel to the front face of MO disk 3, i.e., the 
direction of MO disk 3. Consequently, the optical department 17 with which 
piezo-electric element 1 6A was equipped is moved in the direction of tracking of MO 
disk 3. 

[0110] As mentioned above, piezo-electric element 16A is a component which starts 
a minute variation rate, when an electrical potential difference is impressed. Moreover, 
as for piezo-electric element 1 6A, the magnitude and the direction of a variation rate 
are prescribed by the sense of the crystal structure and applied voltage. The variation 
rate of the piezo-electric element 16A is made to carry out in the gestalt of this 
operation illustrated to drawing 6 in the direction of a path which is parallel to the field 
of MO disk 3. i.e., the direction of MO disk 3. by impressing an electrical potential 
difference to piezo-electric element 16A. The amount of displacement changes 
according to the value of the electrical potential difference impressed to 
piezo-electric element 1 6A. 

[0111] According to the variation rate of piezo-electric element 16A, the optical 
department 1 7 moves in the direction of tracking of MO disk 3. The optical-axis core 
of the optical department 1 7 and an objective lens 1 5 shifts, and "the optical path of 
the direction of tracking" changes with the horizontal variation rates of the optical 
department 17. Thus, the variation rate of the optical department 17 is carried out 
along the field of MO disk 3, and "the optical path of the direction of tracking" 
between an objective lens 15 and the optical department 17 can be adjusted. In 
addition, in this specification, it is also large semantics to adjust the optical path of the 
direction of tracking in this way, and it not only adjusts the optical path length of the 
direction of a focus, but it calls it optical-path-length adjustment. 
[0112] Thus, since piezo-electric element 16A changes "the optical path of the 
direction of tracking" between the optical department 1 7 and an objective lens 1 5 
directly and finally adjusts the optical path length of the optical system of optical 
magnetic-head equipment 1 according to the electrical potential difference impressed, 
it is large semantics and calls it an optical-path-length adjustment actuator. 
[01 13] Although the configuration of the optical department 17 is the same as that of 
what was illustrated to drawing 2 , since the directions of the variation rate by the 
piezo-electric element 1 6 differ, the sense of the optical department 1 7 has also 
changed the optical magnetic-head equipment 1 of drawing 1 with modification of an 
optical path. However, the principle of operation is the same as that of the gestalt of 
the 1 St operation. 

[01 14] MO disk 3 is the same as that of what was described with reference to drawing 
1. 

[01 15] Control unit 4A of drawing 7 is almost the same as the control unit 4 illustrated 
to drawing 3 . However, it is made to respond to the directions of the variation rate of 
piezo-electric element ISA differing, and optical-path-length controller 45A also 



differs a little in the optical-path-length controller 45. However, the principle of the 
approach of adjusting the optical path length is the same as that of the gestalt of the 
1 St operation. Although optical-path-length controller 45A adjusts "the optical path 
of the direction of tracking" also in this case, in this specification, it is large semantics 
and is called an optical-pathHength controller as well as the optical-path-length 
controller 45 which adjusts the optical path length of the direction of a focus. 
[01 16] As mentioned above, the gestalt of the 2nd operation described with reference 
to drawing 6 and drawing 7 can also adjust the optical path length of the optical 
magnetic-head equipment 1 of a flying head mold. In addition, if the optical 
magnetic-head equipment 1 illustrated to drawing 1 is compared with optical 
magnetic-head equipment lA illustrated to drawing 6 , since it does not displace to 
perpendicular direction V-V. when a vertical dimension has constraint, it is 
advantageous [ optical magnetic-head equipment 1 A illustrated to drawing 6 ]. 
[0117] Deformation mode drawing 8 of the gestalt of the 2nd operation is the block 
diagram of optical magnetic-head equipment 1C as a deformation mode of the gestalt 
of the 2nd operation of this invention. Optical magnetic-head equipment 1C illustrated 
to drawing 8 is illustrated to drawing 4 , and is carrying out optical magnetic-head 
equipment 1A and a similar configuration, however, the electromagnetism as an 
optical-path-length adjustment actuator with which optical magnetic-head equipment 
1C illustrated to drawing 8 was carried in closing— in section 11B of arm 11A — an 
actuator 21 makes the variation rate of the optical department 17 carry out in the 
direction of tracking which is parallel to the field of MO disk 3, i.e., the direction, and 
adjusts the optical path length of the optical system of optical magnetic-head 
equipment 10. Others are the same as that of optical magnetic-head equipment 1A 
illustrated to drawing 4 . In addition, it is substantially [ as optical magnetic-head 
equipment IB illustrated to drawing 6 ] the same to make the variation rate of the 
optical department 1 7 carry out in the direction of tracking, and to adjust the optical 
path length of the optical system of optical magnetic-head equipment 1 C. 
[0118] Gestalt drawing 9 of the 3rd operation is the cross-section block diagram of 
the optical magnetic-head equipment as a gestalt of the 3rd operation of the optical 
head equipment of this invention. Using arm 11a of the thickness of homogeneity, 
optical magnetic-head equipment 1 D illustrated to drawing 9 maintains the top face of 
arm 11a, and the include angle of 45 degrees at the top face near the free end of arm 
11a, fixes a mirror 23 to it, further, fixes a piezo-electric element 16 to the top face of 
arm 11a, and is fixing the optical department 17 on this piezo-electric element 16. 
Other configurations are the same as that of the gestalt of the 1st operation 
described with reference to drawing 1 fundamentally. 

[0119] This optical magnetic-head equipment ID as well as the 1st and the optical 
magnetic-head equipments 1 and 1A of the gestalt of the 2nd operation, and B and O 
is optical magnetic-head equipment of the flying head mold in which slider 13 part 



surfaces with the wind pressure of MO disk 3. 

[0120] Piezo-electric element 16D can move the optical department 17 to the shaft 
orientations (direction parallel to space) of arm 11a along the top face of arm 11a 
according to eiectrical-potential-difference impression. When the beam light injected 
from the laser diode (LD) 172 deviates on the slant face of the micro prism 171 unlike 
the arrangement described with reference to drawing 2 . the optical department 1 7 is 
arranged so that incidence may be carried out to a mirror 23. A mirror 23 makes the 
objective lens 15 of right under deflect the beam light by which incidence was carried 
out. Therefore, the hole one a1 which beam light passes is formed in the lower part of 
the mirror 23 of arm 1 1 a. 

[0121] It converges and the beam light which carried out incidence to the objective 
lens 15 is irradiated by the record film 32 of MO disk 3. Incidence of the light reflected 
with record film 32 is carried out to a mirror 23 through an objective lens 1 5, and it is 
deflected towards the optical department 17 by the mirror 23. and carries out 
incidence to the photodetector 1 73 in the optical department 1 7. 
[0122] It sets to optical magnetic-head equipment ID illustrated to drawing 9 , and 
the optical department 17 moves forward or goes astern toward a mirror 23 by 
piezo-electric element 16D. "The optical path of the direction of tracking" of an 
objective lens 15 and the optical department 17 changes, and the optical path length 
of optical magnetic-head equipment ID changes with them. That is, also in the gestalt 
of the 3rd operation, like the gestalt of the 1 st operation, the distance ("optical path 
of the direction of tracking") of an objective lens 15 and the optical department 17 is 
adjusted, and the focal control in the optical magnetic-head equipment of a flying 
head mold is complemented. 

[0123] If optical magnetic-head equipment ID of the gestalt of the 3rd operation and 
the optical magnetic-head equipment 1 of the gestalt of the 1st operation which were 
illustrated to drawing 9 are compared, optical magnetic-head equipment 1 D illustrated 
to drawing 9 is suitable, when spatial allowances are above optical magnetic-head 
equipment and it applies. That is, since the optical department 17 only moves 
horizontally on arm 11a, optical magnetic-head equipment ID has advantageous how 
to attach as compared with the optical magnetic-head equipment 1 of the gestalt of 
the 1 st operation which moves in the vertical direction etc. 

[0124] Also when optical magnetic-head equipment ID of the gestalt of the 3rd 
operation is used, the control unit 4 of drawing 3 can be used. Therefore, the 
actuation as a magneto-optic recording and a regenerative apparatus is the same as 
that of the gestalt of the 1 st operation. 

[0125] The control unit of the gestalt of the 3rd operation takes fundamentally the 
same configuration as the control unit illustrated to drawing 3 . and performs same 
actuation. 

[0126] the electromagnetism which carries out the variation rate of the optical 



department 17 to horizontal H-H which replaced the optical-pathHength adjustment 
actuator with piezo-electric element 16D mentioned above, and illustrated it to 
drawing 7 as a deformation mode of the gestalt of the 3rd operation of a deformation 
mode of the gestalt of the 3rd operation — the electromagnetism equivalent to 
actuator 21 A — an actuator can be used. 

[0127] Gestalt drawing 10 of the 4th operation is the cross-section block diagram of 
the optical magnetic-head equipment as a gestalt of the 4th operation of the optical 
head equipment of this invention. Although optical magnetic-head equipment IE 
illustrated to drawing 10 is carrying out the configuration similar to optical 
magnetic-head equipment ID illustrated to drawing 9 , piezo-electric element 16E 
displaces it to perpendicular direction V-V like the piezo-electric element 16 
illustrated to drawing 1 . 

[0128] Since the location of the perpendicular direction of the optical department 17 
changes, the optical path length of the optical system by the mirror 23 and the 
objective lens 15 changes with the variation rates of perpendicular direction V-V of 
piezo-electric element 16E. Therefore, also in optical magnetic-head equipment IE of 
drawing 10 , the optical path length of the optical system of optical magnetic-head 
equipment IE can be adjusted using piezo-electric element 16E. 

[0129] the electromagnetism which carries out the variation rate of the optical 
department 17 to perpendicular direction V-V which changed the optical-path-length 
adjustment actuator into piezo-electric element 16E mentioned above, and illustrated 
it to drawing 4 as a deformation mode of the gestalt of the 4th operation of a 
deformation mode of the gestalt of the 4th operation — the electromagnetism 
equivalent to an actuator 21 — an actuator can be used. 

[0130] As a gestalt of the 5th operation of this invention, it puts and multilayers and 
gestalt drawing 11 of the 5th operation is the partial perspective view of the 
magneto-optic recording and regenerative apparatus which met two or more sheets 
and a revolving shaft in the magneto-optic disk and which performs writing of the data 
to two or more magneto-optic disks, and reading instantaneous. The thing of the 
gestalt of operation mentioned above is used for the optical magnetic head used for 
the magneto-optic disk of one sheet. Since the optical magnetic head mentioned 
above is small and lightweight, even if it uses two or more optical magnetic heads for 
the data writing of two or more multilayered magneto-optic disks which were 
illustrated to drawing 1 1 . and read-out, the equipment configuration of the whole 
magneto-optic recording and regenerative apparatus can make it small. Consequently, 
such a magneto-optic recording and a regenerative apparatus can be manufactured 
lightweight in a low price, and can be applied to various kinds of applications. 
[0131] Although the gestalt of the operation in which the 6th operation carried out 
gestalt **** was illustrated about the case where MO disk 3 is used, as an optical 
rotation record medium, this invention is not restricted to application to an MO disk. 



but can be applied also to various optical rotation record media without magnetic 
action, such as an optical disk and CD. In data read-out from an optical disk, it is not 
necessary to carry field impression means, such as the field modulation coil 14, in a 
slider 13. 

[0132] The optical head equipment of this invention, a control unit, and the optical 
recording and the regenerative apparatus that combined these are not limited to the 
gestalt of operation mentioned above, and its strange gestalt of the. but can take 
further various gestalten with the application of the technical thought of the optical 
head equipment of the flying head mold mentioned above. 
[0133] 

[Effect of the Invention] According to this invention, it is small and lightweight and the 
optical head equipment of a low price can be offered. Consequently, it not only applies 
the optical head equipment of this invention to a single optical rotation record medium, 
but it can use it suitable for the optical recording, the regenerative apparatus, etc. 
which multilayered two or more sheet optical rotation record medium. If it puts in 
another way and the optical head equipment of this invention will be used, the optical 
recording and the regenerative apparatus which accumulated two or more sheets and 
two or more small optical rotation record media in accordance with the revolving shaft, 
and was multilayered are effectively realizable. 

[0134] Moreover, according to this invention, the good optical head equipment of 
responsibility can be offered in tracking control. 

[0135] Furthermore, according to this invention, though it is optical head equipment of 
a flying head mold, the lightweight and small optical head equipment which can adjust 
the optical path length of an objective lens and an optical department can be offered. 
[0136] The optical recording and the regenerative apparatus of this invention using 
the optical head equipment mentioned above show quick responsibility, and shows 
high dependability. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is the cross-section block diagram of the optical 
magnetic-head equipment as a gestalt of the 1st operation of the optical head 
equipment of this invention. 

[Drawing 2] Drawing 2 is the enlarged drawing showing one example of the optical 
department carried in the optical magnetic-head equipment illustrated to drawing 1 . 
[Drawing 3] Drawing 3 is the block diagram of the control unit which carries out drive 
control of the optical magnetic-head equipment illustrated to drawing 1 . 



[Drawing 4] Drawing 4 is the cross-section block diagram of the optical 
magnetic-head equipment as a deformation mode of the gestalt of the 1 st operation 
of the optical head equipment of this invention. 

[Drawing 5] as more specific instantiation of the gestalt of the operation which 
illustrated drawing 5 to drawing 4 — electromagnetism — it is drawing which 
expanded and illustrated the physical relationship of an actuator, an optical 
department, a field modulation coil, and an objective lens. 

[Drawing 6] Drawing 6 is the cross-section block diagram of the optical 
magnetic-head equipment as a gestalt of the 2nd operation of the optical head 
equipment of this invention. 

[Drawing 7] Drawing 7 is the block diagram of the control unit which carries out drive 
control of the optical magnetic-head equipment illustrated to drawing 6 . 
[Drawing 8] Drawing 8 is the cross-section block diagram of the optical 
magnetic-head equipment as a deformation mode of the gestalt of the 2nd operation 
of the optical head equipment of this invention. 

[Drawing 9] Drawing 9 is the cross-section block diagram of the optical 
magnetic-head equipment as a gestalt of the 3rd operation of the optical head 
equipment of this invention. 

[Drawing 10] Drawing 10 is the cross-section block diagram of the optical 
magnetic-head equipment as a gestalt of the 4th operation of the optical head 
equipment of this invention. 

[Drawing 1 1 ] As a gestalt of the 5th operation of this invention, drawing 1 1 multilayers 
an optical rotation record medium, and is the writing of the data to two or more optical 
rotation record media, and a partial perspective view of optical recording and a 
regenerative apparatus which performs reading instantaneous. 

[Drawing 121 Drawing 12 is the block diagram of the magneto-optic recording and 
regenerative apparatus as 1 st conventional example. 

[Drawing 131 Drawing 13 is the block diagram of the optical magnetic head as 2nd 
conventional technique. 

[Drawing 14] Drawing 14 is the block diagram of the optical magnetic head as 3rd 
conventional technique. 

[Drawing 15] Drawing 15 is the block diagram of the optical magnetic head as 4th 

conventional technique. 

[Description of Notations] 

1, 1A, IB .. Optical magnetic-head equipment 

11 11A .. Arm 

1 1 A .. Thick section 

1 1 B .. Closing-in section 

1 2 .. Suspension (pendant member) 

13 .. Slider 



1 4 Field modulation coil 

1 5 .. Objective lens 

1 6 .. Piezo-electric element 

17 .. Optical department 

1 7A .. Photodetector 10 (PD) 

171 Micro prism 

1 72 .. Laser diode (LD) 

1 73 .. Photodetector 

1 7B Optical unit (package) 

18 Shaft 

19 Voice motor coil 

21 electromagnetism — an actuator 
23 .. Mirror 

3 Optical MAG (MO) disk 

31 .. Topcoat 

32 Record film 

4 .. Control unit 

41 Magnet mechanical component 

42 .. Laser mechanical component 

43 Detection signal-processing section 

44 .. Tracking servo controller 

45 .. Optical-pathHength controller 

46 Recovery pretreatment section 

47 .. Recovery section 

48 .. System controller 

49 .. Modulation section 

50 .. Memory controller 

51 RAM 

52 52 Interface 

1 00 .. A magneto-optic recording and regenerative apparatus 
110 .. Magneto-optic disk 

120 Optical MAG pickup 

121 Substrate 

122 .. Spindle motor 

123 .. Biaxial actuator 

124 .. Optical department 

1 25 Over-writing magnetic head 

1 26 .. A screw and screw delivery device 

127 .. Delivery motor 

230 Control processing section 



231 .. Head mechanical component 

232 Laser mechanical component 

233 .. Signal-processing section 

234 Servo section 

235 Recovery pretreatment section 

236 .. Recovery section 

237 .. System controller 

238 .. Modulation section 

239 Memory controller 

240 .. RAM 
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^ fitfi$iJP^ff o h ^ -y 4^ > ^"■9--*~SiJ^? IS h . 
(P) MfB7ie^:RPS7^^a.x-^;gr|gi!)LTHufB7t 

imMmz 4] BuiB^^gptiMiBx^-r^tjf^^nfc 

n. 

20 S9tB7tl^gif^7^^jLX-^{i, ftuIBTt^gp^. HuiB 
7t¥^(HlfelBgtm<D®i:S^-r-S:^l^(c^Ki$-li-5J: 
•5 ^{4 $ 7 ^' a. X- ^ T ^ »? . 
MiBTlSSSfillSS^ g/^^tuf B7 ^7 ^ ^ X- ;&|g»] LT M 

iiift^^^mm^^Ammmmi^(om t m^t ^ [Sj 

30 tGaB7l£SSfiilS7<^^iX-^{i. ftyfBTt^gP^luiBTt 

mm^^^mm^mii^m?.7 ^ x- ^ ;&ig») ltiu 

CIS*3S2 6] BufB7t!^fi^!i7^^a.x-^f{ikrxy 
i»*^2 4fB««7te^^lB® • n^^Mo 

40 cii*^ 2 7 ] mmyemmmmT ^ f^^. x-^ tt«fiai7 

^f-iX-^;grS-r^, 
11*^2 4 IBmOTte^SSBSi • S^^Bo 
[|i*S2 8] HUsB3t!^SilS7^f-^x-^tilfxy 

is#«2 5fB«c©7t^iCfBS^ • n^mmo 
immmz 91 HuiB7ti^g^K7^9^ax-^t±«fig7 

^^ax-^;^:t-rs. 

50 t-§J;9tcSulfi7-A(DgS4i{|iJfcg«^n, 



5 

[|»««3 1] HulB7t^g|5{ie(7)7t$di;b'iBiilB^t^iC[H]fe 

tuBB7-A£DHuiB)!d^g|5;i^gaf^n/cfeB©ia^tHuiB 
>16^gP*^ ^ 0^^tffiB7- AcDT^{c{ia-r -StulB^*?^ 

[Il5f?^3 3] tulB7ti^Sil|g7^^iX-^{i«iK7 
^^3.x-^;&#-r§. 
ai*S3 1 IBteOTt^SIB® • S^gHo 

[»5R^3 4] HUiB^I^SI@S7^^iX-^{ilfX>/ 

il*S3 2fBic£D7t^SfBa^ • ^^mWo 
[||*«3 5] iulB7tl^Sil^7^9^iX-i5?(iMi^7 

if#S3 2fB«C»t^SfBflS • S^Sfio 
Cll#^3 6] luffiTlc^gP. M)tES5lig7^^iX- 
J; l5tugB{llp]^ia{i. sufB7- A© g SilSffliJo±ffi 

luf3^i^^]^g*^'gS^nfcHf^lH7-A(DTgi3^c. MfBii 
g i: MIB^^tl U- >X i: OF^ t )m^6i3i-r 5 Fjfl □ ^ 

11*^3 OIBiccO^t^SIB® • :g4gHo 
[IiAR]S3 7]_fulB7t^gp. Hfi^^MISS7^^ax- 
^43j;t;tusB{ifp]¥l5«. BUBB7-A<DSS!iSffl!|c[)±® 

Hflffi{ii^?g*^s«^nrcifiiB7-A©Tgi5tc. tuiBiB 

[|S*3S3 8] MSB^¥^[p]fefB®i®#:(i. ^^MO*? 

11*^2 3fBic©7t^SIB^ . SSSHo 
[|g««3 9] Hut3>t^^;S!HllElBai®i*(±. flSii^R^ 
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ii*S2 3 IBKOTt^iCfBil • S^SHo 
Cl«*^4 0] HuI37-A^|gi!iLT. MSBXv-r^*^ 

- A |g S) 7 ^ ^ i X - $ e, Wr 5 . 
iS*S2 3lB«iD7t^SCI3gJ • S^SBo 

10 [0 00 1] 

IB® • S^gg{cMffl'r§^^^-N>;' K{ciB-r^o 
[0 0 0 2] 

m^o^wm m 1 2 t±^^;^iB^ • ssga^om 1 o 

la 1 2 {cll«?b/c7t?l^fB^ . 1 0 0{±. 5x 

f-VX^ (MD) ^SHO^J^M-rVX^ (MO) 1 1 0 

Mtf>y^7>y7^1 2 Oi:. Vm%vm \ 3 0 t^WT 

So 

[0 0 0 3] %mMM-j^7-j^\ 2 0{i. a^l 2 1 
Xl:°>K;l/t-^l 2 2i:. 2fft7^^jLX-^ i 
2 3 i;. Tt^gp 1 2 4 i:. %='J^i,-(S%i/'^y)mm 1 2 
6 ^MDt-^ 1 2 7 i:^WT^o S« 1 2 1 
Xlf>K;l/t-:5f 12 2, ^^i^'^JcfcO^o^jiO^ifi 1 2 
6. jit)t-i5f 1 2 7*^ig«$nTl>^o ^-M-^-f 
h{^M^>y K 1 2 5. 2|fi7^^aX-3r 1 2 3*3<k?>' 

30 )t^gp 1 2 4 i L T >>"fe <i; xs% i^m ^mmi 2 

So 

[0 0 0 4] ^t^a-r-rX^ 1 1 O*'i^0lCD73[R]tC#A 
^nTJlS^mxVX^ 1 1 OcDtf^?Ll 1 2*^Xtf>'K 
yU^r-^l 2 2{i:{i46iASni)i:. Xlf>K;l/^-^ i 

2 2*^)iea8tMx^'X^ 1 1 0^|Hlfe$-&5„ fiJSSgai 

3 Oti\ 5}--/^-5'f hiia^-v F 1 2 5*^Jg®$nfc 
T^i^m tf -v^ 7 >y 7^1 2 OtO^iS^^&^SSMxf X^ 1 

1 0£D±ORlf^®{4g (7F^X) tfitHi^i^-rSo 

40 CO 0 0 5] 2|tfi7^^a.x-:$r 1 2 Stt. t^igg-rS-t 
-4?gI5 134{cJ;oThv-y ^y^'mm^n d c *>>'*J 
ct;t>*#^S>'i^O^« 1 2 6 ^^v^^ocfcQ'^S^'illOlili 1 

2 6^(5I^|g«i-r5Mt)t-i5? 1 2 7 +»■->t^g|3 1 

3 4cDS)Jli]|g^tc;S^bT2ft67^^uLX-^ 12 3© 

[0 0 0 6] ^^gPl 2 4«, U—^r^-f^-F (L 
D) , lf-Axyu>y^5f. nm\yyX. ytVi'T-^^ 

-K (LD) ©Mm7te^wr§-r§nu^-:5?i^>x 

50 *7t^^g!5 1 2 4^Cg5tt-5o 
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[0 0 0 7] %mm}£.v'7Tvy\ 2 0(i. \ z 

At. 2fa7^^iX-i$? 1 2 3 i;, ^-Y h®i 

K 1 2 5 tis^-wm\mi^znxi5K). ^mmm 

^ 7 -y 7^$ fc(iM D ^^t^^tT ^ 7 'y :/i:i¥^'o 
[0 0 0 8] $ij®5aag|5 1 3 0{i. -\-y FfgWgP 1 3 1 
t. \y-^mmU \ 3Zil. ytVr'T-^^ (PD)^^ 

mm^mm \2.3t. -^--^-gp 1 3 4 i:. mmwMm 

asi 3 5h. m^^ \ 3 6fc. i/XxAn^hp-vl 
3 7 i:. ^pgpi 3 8 i:. ^^U:n>'hn-^ 1 3 9 10 
i:. RAM 1 4 Oi:^#-r^„ 

[0 0 0 9] 0 1 2 \mmLk%mmm • i 

0 o(om^<omw^w<^o xtry K;i/^-^ 1 2 2 

fcTt^Mx-rx^ 1 1 0^m^©[Hlgii-r-[H]e$-y:^o 
Tt^gPl 2 4I^(D1^— ^^•^V:^--K:<)^5>l±il>f^n/clf- 
A^*'5tf-AxyU<y^^JiJiU tibKnmiyyx-^^ 
itSf^^nXTtfiKM-r-YX^ 1 1 OcDlB®ffitttc^%|g 
^"o TieJKMxi'X^!' 1 1 Q-h-^ib<OU.%iitifnm\yyX^ 
aLTtr-AXyu>y^ffcAI>fU If-AX^U-yiJ'-e 20 

fi. rc^^tf. 4 53-fiJx7"^^-efe^„ 

[0 0 10] PD<taim#Magl3l 3 3{i. 4 5i-SiJxx 

+ >^-x^-{i^. 7^-;?3XX^-{l^. RF{M^;5: 
H^gai-r?.„ ^ttiLfch^-y + y^'x^-fi^. 7* 
-;?jXX^-{i^;5:if{i-9— .-Jtgp 1 3 4 \zKtit^X h 

[0 0 1 1 ] mmmmu 1 3 5 ? DittBii^jaagp 

1 3 3{c*3tj-^gai^^*^6,7FbXcO«iS^tfl\ W. 30 
Hl^n/c7FIxX*^+>--.-Kg|5i 3 4*3j;i;i/XxAay 

1 3 7{cA:b^nSo 
[0 0 12] TieiKMIBSE • 1 0 OtCT'-^O* 

xAa^Fp-^ 1 3 7 {i:-9--d-xgp 1 3 4. ^iSgPl 3 
8fe<i;D';^t'j3yhD-^ 1 3 9^$ijgil-rs„ ^(Op 

[0 0 13] i/7.y-LuyVu-v\ 3 7^. it-sKgP 
1 3 4^^LT7^iSmt:°-y^7-yyi 2 O^TtiM^x-C 40 
X^l 1 0Ojg^^tl/c7FUX{£:tegSii6L (.h^>y 

^y'^'muL) . mmM-y -j-:f \ 2 0{cjs«$n 

/c:^^!|<&U:/X*^^1£fi8M'ri'X^ 1 1 0 «Dm^ODfiB{c{!j[ 
e^^J:3(C7^-;?3X»-r^o *yh9-y^«.^^ 
J;a'^>7;i--;?7Xt«c.^{c;S:^i:. i/XxAn^hP- 
vl37{iRAM14 0{Ciae$n/c»ti?.*fflx-i5? 
*yt-iJ:3>FP-^ 1 3 9^/M.T|^i|gi51 3 BJCjM 

[0 0 14] M^gpi 3 8tt. A:^lLfc»tiA^fflx- 
^JfJCjifLTX^-ariESail. ^^Uy^'XSiJPI (R L 50 
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L ) ma, N R z $fct± N R z I ifo^psaa 

[0 0 1 5] -v-y FlSilgP 1 3 1 \mM% 1 3 StCfelt 

§^ii^s^cs-^•^^T3^-/^-^^' F^^-^>y f i 2 5 

%Sgt!jL. tflKiia? 1 3 2 ti^^ai? 1 3 StCijtj-^ 
^H^^t^S-cJv^T^te^gP 1 2 4fi:fett-SU— ^f^^'-r:^- 
-F^|g»JLTJt^KMxf 1 1 0{i:r-tSf©«#iA 

[0 0 16] %WL%mk ■ n^mm i o otcx-^fDsi 

^AaibS**Vy^7x-X (I/F) ^:n-LT^1.g|5g 

-9--;}?gi5 13 4. spMffiagp 135. mm§^ 1 3 e *5 
j;q*^^:';:3>fp-v 1 3 9^»-r5o "tcomm^ 

[0 0 17] ->7.-rAny Fp-5 1 3 7tt. 
1 3 4^/^bT^fiaMt°>y^7>yy 1 2 O^^.m^.f-f 
1 1 0(Ox-i5fi!^tBLA'S*g^^n/'c7HUX{c{4 
Bi*feL (h-7-y+y^*SiJ®t) . 7t^mi^-y^7-y:/ 
1 2 OtCifK^n/cM^byXA'iTteiKMx^'T.^ 1 1 0 

So :t^^F5'y^i^S*5<};tf;t>7;j— :i!7Xm^{J:JS:-5 
i;. AnyhP-^ 1 3 7a«pg|5 1 3 6T«P 

$nfcx-^^p<^Un>hP-^l 3 9^/)-tTRA 
Ml 4 Ofc|2iJ$-a-§o 

[0 0 18] ±l2it^^^UiL5aa{i:*5i^T. 7*hxx^ 
i5?<tttlfg^5ttagM 3 3XmtiiitircTi-u^''<DRFm 

^^n. fi^nft^fn. fiffliwi^ (pld Ma^nr 
^uy^mmfw^-^n. ^<D#^^P>yt>*ffll^T« 

Mgi5 1 3 6 {i«iiMMagi5 1 3 5 xmmLrcmmcnL 
Tx^-iTiEMa (E c c) . 1 3 8 tm<Dmm 

m^i 3 eTmp^n/tx-^tt^ctunyhp-^ 1 

3 9^:n-LTRAMl 4 OtC— B$SUtffi!^$n. 
3 9t±RAMl 4 OtCfS^^nTV^-S-r— ^^-<>'^7 
[0 0 19] 01 3iim2(0'i}^^iimtLX(D^^^^ 

•y F<o^ifiK0T'^<s„ 0 1 3icmmbrzytm%^y K2 

2 0«. 01 2^#IsbT±3i!>Lfc«{S7^^aX-^ 
fflLT-\-y Fg|5^^??±$-&T7*-;dX77l^fi:RfTS® 

^ii*6t«-r-s. r7^-ryy^-y F^<D)tfiai^-\y 

Fj T'^So 

(0 0 2 0] 0 1 3t0f»Lfc^li^^«y F2 2 Ott. 

Xk°> F;l/t-^ 2 0 5 T'(Hlg^n-5MD*if<7)7tfflSS 
X'rX^'2 1 0-\«x-^(D*tiA^ji, 

■rVX^2 1 0*^^(Ox-^(Drc*^mb^fT^fcii). ?t 



(6) 



-rxn-r^l/t-^ (VCM) 2 2 3i:. ;it7';l//^y^^- 
2 2 4 i:, mT^f-a.:ii-^Z2 2lct§m-$tltc^~ 
z^— h^^^-y K 2 2 5 ^Wr^o 
[0 0 2 1] 7t^:/p-y^2 2 nc{i. Ix— tf^v^- 
K (LD) . l^-L.XfVy^y^-h'fy-^^rj^iiff- 

-^'l' h<^m-N-y K2 2 5 05fi^cD-\-y FO^Mc^ 

itenrv^T. 7t^:^D«y^2 2 i tii^mtnr\,^ 

■So 10 

[0 0 2 2] ll47^^iX-^f 2 2 2{J>1tVXrJ-r;l/ 
t-^ (VCM) 2 2 3^C<fcoTi;^fp]{c:^il)$n§o 
d?-rxn-f;l/t— ^2 2 3i:;5VW^/^'7— 2 2 4i:fc 
<fct)7t^Mlf'y^'7y:/2 2 0(Oh'yy=¥>^mmi)'^n 

cfcOtTt>n§o 7t^M-r^'X^2 1 0«[51fe{c#9®J± 
JCc!:oT:i--M-^-r HdSM^>y F2 2 5^'«7tfSMxV 

x^2 1 o^Dffi*^t,mSoral?if£^t^?±•rs^:^:{cJ;^) 

[0 0 2 3] 7ie^-7P-y^'2 2 mcQlx— *f^V:t-F 20 
(LD) *^e>tt*f$nfce-A^;!)^lf-i.7.yU'yi5f>£r 
jiiiLT. ^"y—Z 2 4 TfainJcftlT^'y FO 

-A^^l|X^LT7t^Mxi'X^'2 1 OOsB^ffifCHQi^ 

■r^o mm.T^x^2 1 o*^?,(Dsw5t*'s?t!}^i^yx 

-2 2 4T-<i(pl$nfcMD7tA^lf-AxyU >yi5f{i:AI>f 

u tr-i:»x:/u>y^-efs[p]$nT7;t Fx-r^iS?{cA 

'V^^o 30 
[0 0 2 4] 7l6i^^lfy^T-yy2 2 0{Cfel^T{i. ^ 
^>^P-y^2 2 1 <D^^^}inm]yyXh\tiS)Vf%y ^ 

^-2 2 4^frLrytmmicmm-sn^. c<D^dic. 

^-^-ry^'^N-y F©*i^Rli!lg|3ti:LTU^^<D-r\ BJ 
SjgPAVjNgy {c 5 ^ SpiJjS^t)^^ §o C <07tfiKM tf -y ^ 
T-y 7^2 2 0<DPtgStCOl>T{iftai-r^o 
[0 0 2 5] 01 4{i:m3Oi;£*g«i:LTc0^^M^ 
>y FSBtD^^HTfeSo 01 4{c0^L/c7ti^m^-y 
FSH3 2 0(is T e r a S t o rtt*^«^LTV>57 40 

^^>y-\-y FiJ<D)ie{KM^'y FSMTfe^o ^(Dmi 
M'^vFaati. xtf^F/i/^r-^ (0^-a-r) -eiae 

^n-SMD^iftD^tiKm-r-fX^S 1 0»Cx-i5f<D## 

Fga3 2 0{i. M ^ly^'7~hZ2 \ T-A3 
2 1 <D-:^<D4Sgl5fcg»^n/c75-r>^'*-N-y FSO^ 
St^'Ny F 3 2 2 i;, mm^-^ F 3 2 2 (CjgK^tlfc 
n^UyXS 2 7 fiSW^iSn^;!/ (0^-tiT) i:, 
7l£®tM^-y F3 2 2(D±mcmifibtircm 10)^^-3 
2 3i:. 7-A3 2 1 {cSitt6n/c^20^v-3 2 4 50 
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t. 7-A3 2 1 ^7j<¥7^(^fciHl^^»i?-li:TF5>y + 

y-^u&a^n^ ^i"-^ 7.^4 32 5 ytu^i^ 

i-;l/3 2 6fc^#-r§o 

[0 0 2 6] )tM^>':i-;U3 2 6tt. b-W-r;t- 
F (LD) . tr-AxyU-y^. 7;d-Fxx^^%H^ 

[0 0 2 7] n^UyX3 2 7«)taSm-\-y F 3 2 2 fc 

mm-^nxisK). ytU'ei^^-)V3 2 e tit^m^nx 

[0 0 2 8] ^2 059-3 2 4 fc^l 05^-3 2 3 

)ieiIltS>i-;l/3 2 6 f^cDIx— »f;5?V:t- F*^?. 
OTlfit'-A^^iK^'N-y F3 2 2 tcjf «$nrc5>f!|%U> 
X3 2 7tC»<o ■r^t)-^. 7fei!^.tv^i-;l/3 2 6F«3(D 
(LD) ;^)^5>WaJb/clf-A^«. If 
-AxyU >y^?^iii9. ll2<D5^-3 2 4t:-^ 1 <7D5 
5-3 2 3t[n]ttT{l[pI$n§o ^10^-7— 3 2 3« 

xmLrzyt^n^u>X3 2 iicmfxmf^-r^o 
uyX3 ziitx^-^nrcye^imt-^xym^y'^x 
^3 1 ommmicmMt-^^o 
10 0 2 91 ytmn.7'^x^3 1 oi3^p>(Ds.mmi.. % 
mmr^-j F 3 2 2\.z^m.-^inrciim]yyX3 2 7*11 

'0. JsLtltl.tWcDm.^X-. ^1 ©55-3 2 3A^?>^2 
O^V-3 2 4^jffi§LT7tM^:>>'i— ;U3 2 61^©^ 

[0 0 3 0] 7l6fi^M-\<y F3 2 2 <D F v>y + y<^S<JfflI 
(i. 4-v'i'Xn-r;Vt-^3 2 S^lgfjLTT— A3 2 1 

<O^JtiBHT'ti?.-a-TfT9o ^tiKM'N^y F3 2 2«. ^ 

®axVX^3 1 0(0|eI|g{cff^aJET-7^-trX-t^{C 

'£''g%i^^/'cit)ie^^x^'x^3 1 ooa;6^f,^±-r-5 

[003 1] ^1055-3 2 3*fcttm2<D55-3 

2 4*\'T-i'^P7^'^aX-^T|g®J$n§'DT\ X'i' 

^'^/^•7-A3 2 1 tt^\mmt'm}t<o2m^Y^ 
-^^y<fMmtimmKrj:zt\.^^mM.ii^h^o m3<om. 
^m^o^f^m^c-oy^^xm^kT&t^o 
[ 0 0 3 2 ] 0 1 5 4 (Dvtmmt Lx<Dfmm.^ 
y Y^m(om^mx'h^o 01 5{zmm\.rcmmrs-j 

FgB4 2 0{i. QU I NTAtt*^^SLTl^5-75>r 

y^'-N-y F5ycD)te{Ka-\-y FSH-e^^o 
[0 0 3 3] C(D)t^M^-y FSfifi. 7- A 4 2 1 
7-A4 2 ltO»cH^$nfcoI^14<D^§?^14 
g|5*JT-Jg^$nfci:^>>'^;l/4 2 2 i:, Vyf^)VA 2 2<D 
5fe4ffi{CH^$tl7^J^Mx^X^4 1 0*^?.m^iSII??± 
■r§Xv^^4 2 3i:. Xv-<^*4 2 3{C}f«$nrc« 
!t%b>X4 2 4i:. fl«=5-4 2 5fc. ||«^5-4 
2 5 i;5-^!t%byX4 2 4 tffymizWM^ntc^^%A 2 
6 i;. 7le^7"P <y ^ 4 2 7 i:. %^yu -y^ 4 2 7 tB 
•B^7-4 2 5 t(DmiC^m^nrc^7T-f^^4 28 t 
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(LD) . If-AxyU-y^f. 7>j- hxx^^f^if^W 

coo 3 4] 7l£^rD<y^4 2 7rtOb-if^V;d--F 

T7t77'l'>'M 2 SftAlhf^n. ?t7r-r/^4 2 8rt^ 
eJitT^«5v-4 2 5tMI«r$n. Utt^ ^-4 2 
ST'dlRl^nT. ^^1^4 2 6*30. niMvyXAz 
4tcAML. M^UyX4 2 4TlK*?nT^iiMxf 
X^/4 1 0©teMcMtit$tl?)o 7t{KMX'(-X^4 1 

[0 0 3 5] ^t^M'N-y F 4 2 0 © h ^ ^y^y^'Wmc 
*3l/^T> 7-A4 2 1 {i0;^L^l/^>tx-f'Xn-r;l/^r-^? 

TtT-r^ffiT' afiffi{c^B73ip]{c) mmnm^mx^m 

■r?>tt^lC^ »«^^-4 2 5 fefflV^TTtejlMx-fX 
^4 1 0©m^cOF7-y^{c{iiHj*i6$n-5o ^^3. ^ 
«I^Mx^'X^4 1 0O|Hlg{i:#3®ffi-eX^-r^4 2 3 
{i7t{K^f-V7>^4 1 Oi)-^P>pfr^co^mr£im±ir^(D 

x\ nmi^yXA z AMmm'f^T.^ a i o*^?>m^ 

[0 0 3 6] 

[fgH^A^<S?*L<fc^ t-r?.^M] 01 2^#BgLT^^ 

{±7teilMtf <y ^ 7 -y ycO/jN§yft> fgffi^#{t*'5Mg$nT 
t^-SA^ ±iELfc-ft3Mt)§y©7t^mtf-y^7>y:/l 2 

t.itmmff^7.^\ 1 Oi;<D^SI;^)^SiaLT*3t). «ll 
7 ^ ^ a X - ^ T 7 X aim^ jg ^ {c $ir# t ^ 
t ^ i: 1/ ^ 9 PI Wi: if® L T V > „ 
[0 0 3 7] l2SJS«>£-±iA^-li:S/ci6«S((D 
TtiSMf-V X ^ ^|5|-|p]|gffi{t?'o' o Tai!(t5fa*^M:Ja/c 

^tiiffl^Si:i:%.^.SLfc^^. 01 2>&#BBtT± 
L rc— f*:iM f) SJOt^^M If -y ^ 7 >y -t;!/^ 7 

Co 0 3 8] 01 3^#MLTKR'^fc, ^2 
OPt3S{i:ov^T3i!i'^?)c >tx-i'Xn'i';l/^r-^ (VCM) 
2 2 3T'll47^^:iX-^2 2 2 ^Iglft-r -S 7^ ^ 
•y^7«yy2 2 0©«ii*^M^i-eSO. ^mn^'y^T 

y^ZZ I f}^^tm\yyX{cm^^i:i'^BLt€^(OXm 
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xi'X^2 1 0^?t^ft|Bi-|HlSf4tfc^oT«^^^«te/c 

Co 0 3 9] 0 1 A^mmLx'^^fc^ m3<D'^^i&m 
(ommic-Di^xm^^o 

( 1 ) ytm%^y K3 2 Ott. jfiS« (X7 • 7-f-;b 
F) IBiJijfWc. 7-A3 2 1 t^m=E:iy^-)l3 2 
6tff~Wicrj:^xm<(0X\ 7-L.3Z i^mt)^irt 

5.-}<-rX3^;l/t-;5r3 2 5*Mffl-r^ui;(c:fe§„ il 

/J^S{t^c{illW3^J'«s-5o 
CO 0 4 0] (z) n^uyX3Z7^xrjm^mm::i 

-(Mclia^X. mi©~^-3 2 3A^7tfi^M-rVX^3 
1 0O@$5{CtSi;Tr?±1-^^llM^>y F3 Z2ici§m 
^nT^^5c»T^ ^iKM'N'y F 3 2 2 <onmtli±t < ^ 

[0 0 4 1] (3) CO^iim^N^y F3 2 0(i. ^ 1 (T) 
20 ^^-3Z3tm2(DS.^-3 2 At<Dm(Dyt^t>^mWl. 

tlfil^ ^ 1 <DS.'y—3 2 3 t^Z(D5.'y—3 Z AiCiX 

TtJSM^-y F 3 2 0 t±gB«fi)c*^;'cti^(DT\ JtlKMx 
-rx^^^SiSiRiwi-lal^lititcfaoTffl^^Ste/c r^gfb 

Co 0 4 2] 0 1 SmBSLTa^^fc. ^4<Dtie*^$S 
30 cOF^SJcov^TJiR^So 01 5tc0PL/c7te^M-N>y F 
4 2 0{i. 7te7 7'-l'M4 2 8>&j5fflLTt.^^cDT-. ^7 

7-rM4 2 8*^7- A 4 2 1 (DmmmmcMLx^mc 

*t)7-A4 2 1 (DlelSlKlft^ft^fgT^-li-Sill^^P^ 
MA^fe^c 7^7T^/M 2 8 i:^«^^-4 2 

(;i7 <y -fv y^%m tim<rji^t\^^o ^mws^^^c 

1m^X. Tt^M-^-y F4 2 OTtt. T^-y i^i y;Hi^*'' 
40 C 0 0 4 3 ] ±3! b/cSE*<Offl>«?<0^iK^^-y F^S^ 

tci.tmm'^y ^ 7 -y ^n^nH^orpgatciiii 

■r STtaiM'N-y F $ rcttTtJlfilf >y ^ 7 «y -/tcov^TxE 

>y ^Icfei^T t ±f2lRl1i(r)Fpg®{caiS LTi^^o 

CO 0 4 4] !}t{c. SifitOT^iMMiesjif^cD/jsiy^L iS 
(x77>i'-;i/F) ^mrs.z\t.mmiws.>m<r>% 

50 [00 4 5] * e.ti:iests«coigA*^M$nTt^^o ^ 
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it) J ftmmim ■ n±mmf)mm-^rir\.^^i)\ t<n» 
[0 0 4 6] ^nmosmts /J^^*^o^gffi^s-eSJ§T- 

[0 0 4 7] *fSB^cO?e)fCffi©g6<](i. ±K!iLrc7t^ 
[00 4 8] 

[^M^M^1-5fci6©#g] *^B^tJ:n{f. 

lf*HlL^7ie^Wcff9^^^^y KSH-eSoT. 20 
( 1 ) 7-h ( 2 ) -iZti^±tS.7-L.<DTmicm^ 
■^tm^(Dh^^T^M t. (3) ±IBSTg|5iW<DSi 

(3) e-Axyu-y^f^s. ^yt^m^m 
g«$nfc7t^gpi:, (4) ±E7-i.icg«$n. ^ 

[0 0 4 9] ^(D^^^^yh'^mii. y^^y->'-\-y 

[0 0 5 0] x^-f^iatn'^uyxo^. h^i^n. 

[0 0 5 1] yt^mih^y^y'>'M'm(Dtt^mt^ 
7-L.(osi^^^icm&tnri3K). M^uyxtom 

[0 0 5 2] *^^o^fe^^-N-y msii^m. mmx 

[0 0 5 3] ^^micii^ mm^^mmmx^^^ic 
mm^nramiyyxt mmii^t^mss,7-i.(Dbm so 
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ht^yj\^ (t^t>^^ vy-j^y-^'i^m^^m-^"^ 

So %^U^V'yy^y':fl5'ip\\'C^m-^'^^il. F^-y 

[0 0 5 4] $fc#^6^JCtt. luiSTt^gptiT^lftTbW 
^tf^nSo Cco^^. tuf3-7;t-;^XEIi^S7^^ 
HuiB7-AiD±SJCH^$n. tfilB7-AO±ffi{c. M 

§c HifiBfl(o]¥IS*^>LTHUlB7t¥g|5i:MIBW1^U>X 

[0 0 5 5] luiB7te£Sfii^M7^f-iX-^i:LTti. 

\£jivm^. mm7^f-zjL:i.-ii:^E^m^^c}it)^X' 
[0 0 5 6] tulB)t^^[i]teiBi^^i«:{i. m^mmm 

[0 0 5 7] $>5tHituiB7t^S[HigiBiii«i*«. mm 
yX(D3^timm-snxi^^o 

[0 0 5 8] t^^C. 15137- A*|g»jLT. tulBX^ 

^^mm^^^mmtmmitio f v >y ^yj\^izi^m-^ 

•it -5 7 - A Igg] 7 ^' ^ i X - ^ $ p, t W L f# -5 „ 
[0 0 5 9] ^5.ti:*fg0^{cj;nt^. ( 1 ) Tt^SlDK 
tm.m{¥t. (2) MI37t^S(HlfeHBi^i«i*^(D-r-^ 

vmmt. ( 3 ) mi^it^^-^-j Y^m^m 

WiLX. sulB7\5^S[HlSi3^«{*'\©-r-^0»tiA 

'N-y FgH{±±a>Lfc^ifi!fPSS„ Mf3fiJfflJgH{i> tu 
137 - Am»J7 ^ ^ J. X- ^ L T F ^ >y ^ {jiH©J 
ffli^ff ^ F ^ -y 4^ ^/^-y— IS i: > MIBt^KSSI 
S7^f-aX-^;g:igi[lLT. 7fe'#S-\>y FSEOt^'^ 
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[0060] 

[006 1] m 1 ^fiiE(Dy.«l 
0 1 ii^^m(Oyft^A^y KggcD^ 1 L 

^i2S^i<*(D^j5SOJg^i:LT<D7tlKM (MO) f-VX 

[00 6 2] MO'f^X^ 

MO-rVXi^-e^O. ^n^nOMOxVX^S A, 3 30 
B ^C^5^^T F <y yn- F 3 1 OTgPfCieiS^ 3 2 /j^Jgfig 

[00 6 3] ^tlM^-y Fi^^ 

m 1 ^'^t;02^#BiLT^fiim-N>y fsb i ^col^T 

i^'^'So FSS 1 tiT-A 1 1 ^wrso 7 

-A 1 1 fi, ^ffgp 1 1 A i;^»gp 1 1 B t^^t^o 

ytmm^y Fgg 1 (i. 7- A 1 1 (omm^ i i aot 

>'>3> (ffiTgP*t) 1 2i:. ■9-X'^yi:/3>'l 2 0[>i 

^^<D9t^icm&tnrcx^-f^'i st, x^-r^i 3 40 
4cojfi^itox-7-Y^'-i 3{cis«$nra=r^u>xi st 

^W-rSo ^tlKM'N-y Fgg 1 {i$e.{c. T-A 1 1 © 

mm^i 1 B£Dissai5{c{s®L. n^ui^xi stni^-r 

S7^^jLX-^(DlPi:LT«Dtfxy^^ 1 6i:. if 
xV^^i 6©Tffi(c@^?n/c7fe^gpi 7i:^wr 

[0 0 6 4] n^vyxi sifsiiismm.m:^^)]/ 1 4 

{±MOx^'X^3{Cjfifi^?-1i:?,,E>SA^S'&C9T\ MOx 50 
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'i'X^3tifig^-r§Xv^'^*l 3{ci§i(LTV^-l.o fti 

xVX^3fC?>tLT??_t-r5(DT\ X5'i'i5fl 3tilS;tl 

3{cig«-y:-r\ Xv-r^'l 3<DKfl>£/h$< LTl^ 

[0 0 6 5] f^t)*., X^-r^^l 3tt. H^L^i/^X 
t:° Fyb^- ^? t J; :3 T [Hlfe-r ^ M 0 xV X ^ 3 (DJSE 

MOx^'x^3<o±®*^e.m^isiidr£tt}?±-r5c -r 

^t>%. 7l6^M-^-y FSH 1 {i7^-i'y^*'^>y YW. (-^ 
>yK??±§y) <D)tiSM^<y FSBT-^B-So C(D<t3t<:. 

X^-r^"l 3. aS^^p:3^';H 4*5j:tf 
WtiP^Xl 5 (Dg««1i;'j/h$ < . 
^t^'j^Wh*). ■9-x-^:/>'3>i 2{i^p.;5>^*#:^ 

[0 0 6 6] l^tc. gifi^DiSmjS*^•^/J^iy^DMOx-^X 
<5'3fcii^$H±§rci6. Xv-f^l 3. fiS^^^^n^';!/ 

fct^li. 2. 8 5X 2. 2 4 X0. 8 6 (mm) gjg 
T'St). ^tX-^yiXa > 1 2©afl(i7 g-e^-So dCD 
J; d *^ffT3l6ffiM^-y F^B 1 ^m^tt^t. X^-f 
^'1 3l*S^{t^J:U X^-r^l 3 <Dr?±fi*'5ji^{c 

[0 0 6 7] Lfc*^oT. ^^SSomi'DTtKM^-y F 

^>y FgHl(D)ie^^^i*t{i, *B^ffl*^ct3t.^T, M 
O'tVX^ 3(Dgffi©;^j"^Xii^#^!*. MVisuyXi 
5. )t^g|5l 7, *3j;t>\ 01 fc{i0f^L%V^iffl>J7(D)t 

*5l^T. T^^^ilti, Tt^gPl 7CD*^El«-r-St<D-Z? 

[0 0 6 8] ^K5^S7^^iX-^^LT<Dtfxy 

^?1 6ti. Tt^gpi 7^^®] (^{4) ^-tJ 

T. ift^m 1 7 tn^uz/x 1 5 toisgi^iigiie-r 

§fc46Ji:ilffl?n§o c:«OfiiBPSfi:<fct)x ^t^M^-y 

mm 1 o±tto^^is«7tKfij!)^psT-^.So 

[ 0 0 6 9 ] 0 2 tiH 1 {C0g?Lfc)t^gl3 1 7 <7)®^C?IJ 

^gi3i7ti. f-AX^U-y^iiLTm-r^-e^'i'n 
T^'JX'Al 7 K U'-+f^?V;i--F (LD) 1 7 2. 7 

* Fxx^J'^ 1 7 3^~mtLrcyt h7-'7-<7^ (P 



(10) 

17 

D) I C 1 7A^. l/4jSft«iS:i:^rticL/c7t^a 

O^y^-zy) 1 7 BfciR§L/c«>©T-S5o 
[0 0 7 0] 7t^gl5l 7{c*5V^T. L D 1 7 2 ;^)^e.Ma3 

L/ce-A7ie/)^"v-i'i^py;XAi 7 1 ©^^iBfc^su^T 
ifxm?^. nmi^yxi sicxmu nmi^yxi st- 

AWLTVi'^DyUXA 1 7 1 OrtgPtcAf). 7;d- h 10 
xr^^^ 1 7 3{cAif-r§o t^^SPI 7 0 

So 

[0 0 7 1 ] 7* hx-r^^ 1 7 3(i. fciixtf. i^S] 

[0 0 7 2] ^mmommicfo^f^yt^^ 1 7 itmstyt 

D 1 7 2 (OmmcaV ^~-$'^mXLXW-n^^^^t 20 

[0 0 7 3] mnzmmLrc\^j^vm^i eim&^w 

^7^(p]. 0<gcoMil:^io]V-V{c^{i$-ti:T. n^uy 

xi sicm^ft^^iKDrnm^mts'^^. yt^^ so 

1 7iD^{>t{i:<fc07t^g|5i 7tM<\^uyXi 5t(Dmco 

^mtmtt^o Lfc*^oT. Tt^gpi 7. mavyx 
1 s^^oTie^m'N-y KSM 1 <Dft^%<DitM^mt 

0]ia$n5«ffi(c{5i;T. itg6^{c{i7t^gi5i 7i:^ti 

5. 7ti^g^M7^^ax-^i:LT<lffl-rSo 
[0 0 7 4] V^y^y^^mm^i. ^Kl'X^-^n-r;!/ 
1 9fCj;oTT-A 1 1 ^^W-rSo h^-y^^y^^f^Jffll 40 
{c*5V^T(i. 7-Ai lo^sigpi 1 BtlSit^^n/ci^ 
xV^? 1 6*3cl:t;7t¥gl5l 7i;. I^ipgi5l 1 A{ca^ 

7.5^-^1 3{cig«*n/c:li^^S|3^';l/l 4feJ; 

rcfmm.'^y Ymm 1 (c*5v>T{i. j^i^i^yx 1 5 ii^ 

[0 0 7 5] 7-Al 1^. MO-r-rX^ 3(Dffii:TO 
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>y + yyM%^f^ii^. lOl^jpgPl 1 A<0 

;&{|iit±faii 8{c@$5aak:@^$nTfco. 7-ai i 

tt^OMl 8^>t',c,i;tTIeI^7^^rLX-^. /ci:^. 

tcm^^SOlEHTlHllg-r-So C<DcJ;d^7-A 1 1<D 
iHietc <t M 0 -r -< X 3 <D h ^ >y tJ' •^<D h ^ >y 4^ y y 

[00 7 6] uu^m 

'y^y'!f^~if^nyYu-^A At. 7ti^Spgg|5 4 5 

milHuSailSM 6 i:, ^111334 7 i:. 
ha— 74 8i:, ^^g|54 9 i;. ^tUnyha-^s 
Oi:. RAMS 1 t^Wf^o $iJPgM4{i$etC. 

t^7.Y^y\do.-'^t(D{m^m^rx^4y'^ 

7X-X5 2. 5 3%*-rSo 7l6fiSM^>y KSSl ^OX 
v-r^l 3tiMOx'('X^3<DlH]fe{i:J;§®]ET'}?±-r 

5(0T\ il^. uo'f-^T.^^om.Mrin-t^imiyy 
xi 5(Dgg»iRfT^fiicii^$n^cDT\ sir#ge4(i: 

t±7*-;bX$iJpg(5t±^ite.nTV>^l/\ fcfcU !^°x 
V^m?l 6%fflV^T^*1%U'>Xl 5i;>t^g|5l lt<Dm 

[0 0 7 7] i/Xf An>'hP— 74 Sti^ -I'y^f7x 
- X 5 3 J& i> L T X h 3 y e a - ^ * H O ngPSS 

LSrcti^tjA^^JcjSDT. p«^r'J:3^/ha— 7 5 0, 
^^g|54 9. MSIMMiIgP4 6*5j;t>*SS|g|54 7. h5 

>y4^>^'"-9--j}<ny hD-74 4. io^xS. T^iSftHS 

'fX^3t<:«tiAty'tt-r'-5?*^'i'>'^7x-X5 2;& 
SiLT^^U=i:/hn-5 5 0tsE^^n> -fi, R 
AM5 Ucfi^^nSo 5£tf-'-^<Di!*mLBt{±. 7 

* hf-x^^ 1 7 3. itttiM^sasgP4 3. s^tusas 

g|54 6 43<fca'aH^g|5 4 7 TMOxV X^ 3 ^^^.M^^tii L 
TS4bfe-r-^*^^€rU3:/hP-7 5 0^/l-LTR 
AM5 nc-Bt6^JC{S#$n. -r>^7x-X5 2^^> 

[00 7 8] ^pg|54 9{4. x-^»tiA*^^. i/Xx 
A3yhP-7 4 8*^?)|giI^n^ R AM5 l*>c,f^;t,i 
tii^n/cx-^^{c-^^^T. x^-fTIEn-F (ECC) 
<D{m ^yi^y'^'T.Um (RLL) . NRZ I $/cl± 

[0 0 7 9] V>f#.>y VmWi^A 1 (iMOx-i'X^ 3'\ 

DTSsw^pn^-^n A^mmt^o 

[0 0 8 0] U— fl?BjgP4 2t±^^a?l 7[^©^— <f 

^V;^--F (LD) 1 7 2*igi!i-r§o 

[00 8 1] <ttB®^®ag|54 3«. T^^gPl 7|^(D7 
5j- F xx^ ^ 1 7 3 A^e.«1ttil{i^;&Sfi LT. h 7 >y 



(11) 

19 

[0 0 8 2] h^'y4^y^*-9--4-C3yhP— v4 4ti. 

[0 0 8 3] 7tiiSSiiSgI5 4 5 {i. ^IttBfi^MSgP 4 3 
•e^m t 7 :t XX ^-{i^;gr#M L T tf x V'^^ 

1 e^igijLT. Tt^gpi 7 0{!iB%SB;^Fp]V-vtc 
UMLT. Tfe^asi itMv^uyxi 5t<D^m^mt lo 

[0 0 8 4] m.mmfi&m^4 eti. a/d^^h^. 
3^-rif(5iK> (Sffli^a^iHiss (PLL) . if^tr«^ioi 

liS*^%WtTv^;So aiSBu5!iJlSl5 4 6{i-r-^S!^m 
tmcSjftt-So A/D^^[BlSSti1^tijm^SaSgP4 3 
T'Mg L rc 7 :^ P ym^^x -r ;Wf ^fc -S o 

WISP 4 3*^e.©{l^;^)>67tjSM'N<y K 1 (DT KUX 
[008 5] mpgp 4 7 fi. x-^M^^^W t^FtcSlf^ 

T. ^^:U:3Vhp-v5 0lC3Maj-r?>o 

[0 0 8 6] ^^MiR^ ♦ mfpmm<Dm<^ 
^mmmm(D^umiu • s4gMoiij{^^a?^;s„ so 

M 0 -r X ^ 3 (4 L * V tf > F fc J; o T 

[0 0 8 7] -fy^^x-XS 3%/t-LT>'XT-An>' 
F p-5 4 8 tCx-^»ti?,^S^;f,^:j-x7. F :3 y tTi- 

^'A^anii-e.nrc^^. >'XxA3yFp-5 4 st*. 

^^r'Jn>FP-5 5 O^lift^-a-. -ry^^x-XS 

^^-tirSo ^(om^hMiLX. ^iigP4 7{± F5>y+ 40 
y^*+f-.t"nyhP-^4 4. 7t!^S!iSg|5 4 5, ^ii 

[0 0 8 8] 5/X-f A3:/FP-^4 8{±. Fv'y^:/ 
^•-9— y h D-5 4 4 LTT^^M^-y F 1 * 
MOxi- X^ 3 ^Dji^^nrcT F t'Xfi:{itH?*i6-r.5 

mac^nfc (gs-$nfc) ^T<Dgi5n°D. -Ti&^-s. i^x 

y^?l 6. 7l£^S5l 7. +)-X'^y>'a > 1 2. X^-f 
:5^1 3s ^^^iSai:^^^;!/! 4 feJ;a7*!}%U>X 1 5 A''- 50 
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So 

[0 0 8 9] :i-yF^'y^mit*5il, ->XrA=iy 

FP— 7 4 8«RAM5 I ictm-^nicm^^^^'r 
-^^><tU3yFP-^5 0*/t-tT^^g|34 gjCiM 

S)gP4 nmm34 9icmf^^mM^icm-^i^xmif 
mm^-cjvi 4 ^mm u u—^mm^^ 4 2 imm^ 4 
9 icisif^mmi^mcm-J^^x^^^ 1 7 t^its i/- 

•>f^V:t-Fl 7 2%|gi(j-r5o ^Oi^S^. MOxVX 
^ 3 A>?)m^lSII d fc tt}?± LTi/^SX^-r 1 3 
i($nTl^S{S^^pn-r;l/l 4^'STSOMOxt'Xi' 
3<DfBaM3 2©lKW^^P1-5o 021;:®)^^/;:^- 
■»fi5^-r*-Fl 7 2A^5.V-r^'PyjX*Al 7 UCf^*^ 

oTitttj^nrix— x'-r^pT'uXAi 
7 KDmmxMi^^nxn^uyxi sickml. 
xi^MttixMOy"^ X'!7 smmms zicm^-^tix 

[0 0 9 0] Xv-C^^l 3{±M0xVX^3O!s]fetC# 
9 JIET'M 0 X ^' X ^ 3 (Omm^ihmm d fctt LT 

•So 

[0 0 9 1] v'XxAny hP-94 8(C-r>^7x — 
X5 3*/rLT*;XFn>'tfi-^f*>5)X-^<Di!^f*lli 
Lg**'!jittl^n^c^^. '>XxAr3:/FP-v4 8{4 
F^>y + yy^t-#n>'FP-^4 4^|gl!]LT. 
M'N-y F l*'SM0x-i'X^3Oli^$n/cT FU-XtCfil 
S?*i6$-&§o *>F9■y^ml^cfe^.^T. i^XxAn 

> h p-^ 4 8 \<mmu4 7 ^isiijLT. mptu^aagp 

4 emTcL/cMOx-rX^ 3tci5i$$tlTt/>fcx-^?*^ 

e>. ^P$/c{ii?^{b$n^i^7c<ox-^f{cmp^-ii- 

5o ^P^tifcx-^^li^tUn^FP-^S O^e* 

LT-BRAM5 UciB^^tl. RfT^fiOx-^*"iga 

$nfc5>. -r>^f7x-x5 2^^>LTJ^xhr3>t^i 

mmn. trxy^^ 1 6^ffli>TWi^p>xi 5{c3t-r 
^Tie^gpi 7(omm^mmhx. %^%<Dm>^^mm. 
■r-So 

[0 0 9 2] :^mm<DWM<D\mtLX(DX^-(^'\ 3 
Oj?±lSSdt. tfxv^^^ 1 eicBlJta-rSSEVi:, 

[0093] 

[^ 1 ] g 1 

d : -77'i'-;UF (NFR) <0^^ : 2 0mm~6 0 
mm 
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iSl-'NA (0.85—0.95) <D^^. 0. 1 /tm~0. 4 
m 

V : i(V~S+V 

S :^/im~l 0 (D CH^^Srif) 

CO 0 9 4] ±aiLrc<fc9{i:, *^iSI©Jg,^®7tKM^ 

[0 0 9 5] 7^E§SiiSa5 4 SOMSDOtilT- 

^s«^nTv^53t^g|5 1 7^^{i^-i*:rjhf!|^jix>xi 5 

[0 0 9 6] *^S£©miiDv-r^ay';xA 171, 

«f^^;i--K (LD) 1 7 2. hxx^iS? 1 7 

i^ofi$fe®<T-r^^. 7ic¥sg^^ij*Am<, itmrnr^ 20 

[0 0 9 7] *^]5g(Dff^,^{i. h5>y + yy$(J 

[0 0 9 8] ^^331 7A^^±1-;SX7^^1 3Tfi=S: 
<7-Al 1 cDHSgp-eS^l^^gPl 1 B{Cg«$tlT 
U^5<DT% 3ie^g|5l 7{i7*-*X»{C«^S;&-%.;^ 

■r^t)%. *IISg©)^,^£D^^m-\-y Kgfi 1 {C 

[0 0 9 9] %mMr^-J K 1 {ilf#fC/jNSLJ{cT7t-i.cD 

[0 10 0] m 1 mm<nmm(nw^.i^M 

4*i^^7)m«^i^3S^^o 

[0 1 0 n ^ 1 mmnmmnm 1 <n^^mmm 

/ci:^{f. b— >f^V^-F (LD) 1 7 2(0m$^iCiiL 

[0 10 2] ^ 1 mmmmcpm 2 (nmmm 
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Ai ioffii!i:^}S{i(5iift:^jS{n{iK^$n*v\ ^(d^ 
[0 10 3] m 1 ^fiiBoff^.tig)^ 3 oiW^mmm 

[0 10 4] ^ 1 mmcni^M ay^ 4 

^^gPK7^^iX-^i:LT{±. \£j:Vm^l 
eJCf^xT. fci:^l^. i^^tDV-r^o7^^3.x- 
«^ia7^^iX-^^^:';&ffl^^^c:<^:*^T't-So 
[0 10 5] ia4{i^SSSp^7^^uLX-^?i:LT. 
«iS7^^aX-^2 1*7-A1 l(D|^Sgl5l I BlC 

mmLtcytm^^y mm i A<oirffiiii^;&s^-r0T'a& 

§o Tt^gPl 7*"i«^7^^iX-^2 IT-HSnrcfe 

HJciH^^nrfeo. 'ass7^g^iX-^2 loiimi: 

[0 10 6] ia5{±. m4immLrcmm<Dmm<oxK) 

iiLmmm^i&±LrmmLrcmx$>?>o ^^gn 7(Dm 
mimm^ua. uh^miomf. nn^comm^ 
icmm^mt^tic^o. 7-ai kd^m^i ibic 
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